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New Turtox bulletin on— 


Radioactive Isotopes 


A new and informative bulletin on Radtotsotopes has recently been prepared by 
our research division. It has been written primarily for use by biology teachers, 
and it answers many of the questions which teachers, particularly high school 
teachers, have asked us during the past year. It discusses various types of radio- 
isotopes; effects of radiation; uses of radioisotopes in medicine, industry and ag- 
riculture; it outlines five laboratory experiments possible for high school and 
college biology laboratories; discusses safe and unsafe handling methods; and 
lists governmental and commercial sources for isotopes. 


This 15-page bulletin is offered gratis as a Turtox service to teachers, and 
one free copy will be mailed to each teacher who requests it. 


GENERAL BIOLOGICAL SUPPLY HOUSE 
Incorporated 
8200 SOUTH HOYNE AVENUE 
CHICAGO 20, ILLINOIS 
The Sign of the Turtox Pledges Absolute Satisfaction 


Please Mention School Science and Mathematics when 


2 

answering Advertisements 


Yes, every day we use mathematics for any number of 
things—it is an essential part of our daily lives. For your 


students who are taking a final course in the subject 


MATHEMATICS IN DAILY USE 
Third Edition—Hart, Schult, Irvin 


Here is a text that will give your students the essential 
mathematics théy will need for everyday living. Motivation 
is “built-in” because the problems in the text are so very 
practical and so obviously useful. Arithmetic processes are 
taught inductively and taught thoroughly; abundant prac- 
tice material is provided; new concepts and skills are used 


immediately after they are introduced. 


D. C. Heath and Company 


Home Office: Boston 16, Sales Offices: Englewood, N.J.. 
Chicago 16, San Francisco 5, Atlanta 3, Dallas 1 


mathematies 


is an 
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secondary teachers... pamphlets listing apparatus and 
supplies needed for demonstrations and experiments in 
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@ Pamphlet DMW Physics Workbook Experiments 
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Write today listing pamphlets desired. 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-L’ Irving Park Road e Chicago 13, Illinois 


Branches and Warehouses — Mountainside, N. J. 
Boston Santa Clara Los Angeles Tulsa 
Houston. Toronto Montreal Vancouver Ottawa 
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SCIENCE TEACHERS 
HERE'S HOW YOU CAN ADD NEW LIFE...NEW ZEST TO YOUR TEACHING! 


These two unusual Aid-to-Education programs — produced for you 
and your students by the chemical industry — are now available. 
Free quotas provided to each school. 


If High School Chemistry is your interest, be suse to ask for your free quota of 31 

open-ended” experiments (not exercises) 

e Designed to make laboratory experiences more fruitful, especially for able students . 

e Here's an opportunity to guide students in working as scientists on experiments tied into 
real-life situations . . . 

e Those who complete the 31 experiments wil! enjoy a stirring adventure in chemistry 

e Materials used in carrying out the experiments are commonly found in the 
laboratory ... 

e Prepared by carefully selected chemistry teachers after consultation with leading 
educators . 


science 


@ Pilot-tested, under expert supervision, in various types of the nation’s sct 


FREE QUOTA: | Each institution may obtain, for each experiment, 30 Student Guides, 1 Teacher Information 
Sheet punched for notebook filing and later use 


If General Science is your interest, you'll want to have your free quota of MCA 

materials~—prepared under guidance of expert educators 

e “Superstition to Supersonics” (Teacher's Edition) with sidelights on science instruction and 
featuring many easy-to-do demonstrations 

e Two provocative teaching Charts ( with Guides What Science Means to You 
“Big Questions of Science” 


and 


e “Superstition to Supersonics” (Student's Edition) describing, in student's words, experi- 
ments similar to teacher's; also out-of-class experiments 


e “Frontiersman of the Future”—vocational guidance booklet 


FREE QUOTA: | To each institution, single copies of the first two items; 35 copies of the last two 


ORDER FORMS FOR MATERIALS ON BOTH PROGRAMS AVAILABLE FROM: 

Dr, William E, Chace, Director of Education, MCA, Inc. 
1625 Eye Street, N.W. Washington 6, D. C. 
Many schools already participating in these programs are ordering additional materia im 
excess of quotas) at below-cost prices, 


MOTION PICTURES, TOO! 
MCA has produced two 15-minute sound-and-color films, “Combustion,” 
and “Chlorine—a Representative Halogen” 
For information write: 
JOHN SUTHERLAND PRODUCTIONS, INC. 
201 NORTH OCCIDENTAL BOULEVARD 
LOS ANGELES 26, CALIFORNIA 
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NO OTHER Electrostatic Generator 
Provides ANY 
Of these Features: 


® Universal Motor Drive, designed 
for operation on 110-volt A.C., or 
110-volt D.C. 


@ Electronic Safety Valve, to protect 
the motor against a random high- 
voltage surge. 


®@ Removable Discharge Ball, which 
the demonstrator may use as a wand. 


@ Flat Top Discharge Terminal (with 
built-in jack) to receive various 
electrostatic accessories. 


@ Endless Charge-Carrying Belt, of 
pure latex, which may be driven at 


high speed without “bumping.” 


ALL of the foregoing features are 


standard equipment in CamboscO 
Genatron No. 61-705. CAMBOSCO GENATRON 61-705 


In addition, CamboscO Genatron 
No. 61-708 incorporates a built-in 
speed control, to facilitate demon- 
strations requiring less than maxi- 
mum voltage. 


The Output, of either model of the 
CamboscO Genatron, ranges from 
a guaranteed minimum of 250,000 
volts to a maximum, under ideal 
conditions, of 400,000 volts. Yet, 
because the current is measured in 
microamperes, and the discharge 
duration is a matter of micro- 
seconds, no hazard whatever is 
involved for operator or observer. 


@ May we tell you more? 


CAMBOSCO SCIENTIFIC CO. 


37 ANTWERP ST. @ BRIGHTON STATION 
BOSTON, MASS., U.S.A. CAMBOSCO GENATRON 61-708 
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School Science and Mathematics meet . . . 


in these two valuable supplements to basic texbooks in 


chemistry and physics 


CHEMICAL CALCULATIONS: Third Edition 
by Bernard Jaffe, James Madison High School, N.Y.C. $2.20 


To overcome the shortcomings in mathematics training encountered in so 
many students of chemistry, this distinguished author provides 1000 
problems arranged progressively according to lesson assignments. Stu- 
dents who use this book (1) extend and reinforce the mathematical pro- 
ficiency needed to solve chemical problems; (2) receive abundant drill in 
essential mathematics; (3) are better prepared for college entrance ex- 
aminations. 


PHYSICS CALCULATIONS 
by Max Wittman, Boonton, New Jersey, High School $2.20 


Follows the same plan as the companion book in chemistry. The nine 
parts cover: I, Forces and Machines; II, Heat; III, Sound; IV, Light; V, 
Electricity; VI, Nuclear Physics; VII, Supplementary Problems; VIII, 
College Board and New York State Regents Examinations; IX, Appendix. 


The Division of Test Research and Service of World Book Company pub- 
lishes standard tests in most high-school subjects. A convenient scoring 
service is available for the following tests: 


ANDERSON CHEMISTRY TEST 
by Kenneth E. Anderson 


University of Kansas 


DUNNING PHYSICS TEST 


by Gordon M. Dunning 
State Teachers College, Indiana, Pa. 


WORLD BOOK COMPANY 


Yonkers-on-Hudson, New York 
Chicago - Boston + Atlanta + Dallas - Berkeley 
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DEMONSTRATION CATHODE-RAY 


OSCILLOSCOPE 


For Showing The BASIC 
PRINCIPLES OF PRODUCING 
AND CONTROLLING 
ELECTRON BEAMS 


A Unique And Highly Successful 
Device For Teaching Essentials 
Of Electronics To Beginners 


Cathode-Ray Tube Completely 
Visible—No Graphite Coating 
Simple Controls 


INSTRUCTION BOOKLET 
EXPLAINS AND DEMON- Shows Many Important Demonstrations 


STRATES THE OSCILLO- That Will Fascinate Your Students 
SCOPE ITSELF 


in addition to serving for doz- 
ens of familiar applications 
common to these versatile in- 


struments. The effect of a magnet on the electron beam 


is a typical elementary demonstration 


No. 2139. DEMONSTRATION CATHODE-RAY OSCILLOSCOPE. Over-all dimensions 
16 x 10 x 15 inches. It includes a 5 inch tube, connecting cord, line switch and plug, and a set 
of clear, detailed instructions. It operates on 115 volts, 50 or 60 cycle A.C. 


Each $172.50 


Write for Complete Circular. 
W. M. Welch Scientific Company 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
Established 1880 


1515 Sedgwick Street Dept. S Chicago 10, Ill. U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Laboratory Activities in Critical Thinking for 
High School Physics* 


Almond C. Fairfield 


Science Consultant, Hillsborough County Public Schools, 
Tampa, Florida 


‘Always to see the general in the particular is the very foundation 
of genius,’ said Schopenhauer. Over the last four hundred years, 
originators of astounding concepts about our universe have given us 
a body of knowledge we know as Physics. This array of subtle facts 
and elusive concepts requires a strange language of words and other 
symbols having very specific meanings for their comprehension. 
Our responsibility as Physics teachers is to instill in the youth of our 
new generation an understanding of these basic concepts, a knowl- 
edge of the methods of science, and an appreciation of the way of 
life of the scientist, without taking the joy out of the kids’ lives. I 
use “instill” advisedly. It means to add a drop at a time. 

To teach means to show how and so effective teaching is not 
teacher telling but is careful guiding into that mysterious new land 
of science by asking the right questions and leading pupils to arrive 
at the right answers. We follow the lead of Socrates, the master 
teacher. Our problem is to make our pupils see the woods by means 
of the trees through the patient process of mastering details. In fact 
the only way one may ever really see the woods is through the trees. 
Knowledge is familiarity from actual experience. One may become 
informed by reading or teacher telling but knowledge comes only 
through pupil doing. 


* A paper presented at the Convention of the Central Association of Science and Mathematics Teachers, 
Chicago, Illinois, November 30, 1957. 
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The laboratory is not only the heart of science, the laboratory is 
science. Physics must be laboratory centered if we are to impart 
knowledge, the understanding of Physics rather than more informa- 
tion about Physics. Our job is to train intellects in the art of critical 
thinking. Intellect comes from the word ‘ inter,”’ meaning between 
and “‘legere’’ meaning collect, and so intellect means to collect be- 
tween or to choose between. Hence we are to show our pupils how to 
choose critically. The laboratory not only contributes to the knowl- 
edge of facts, concepts, and methods of Physics but also to the devel- 
opment of the skills, habits and attitudes of the scientist. 

More than twenty years ago we threw out the old laboratory cook- 
books. We never have used workbooks. Oral questions and directions 
we found unsatisfactory. Individual differences and the numbers in 
our classes caused pupil confusion and both pupil and teacher frus- 
tration in trying to use the tutor method. Then we settled down to 
hours of critical writing in order to make a better cookbook based 
upon the oral questions and directions we had been using. What’s 
wrong with a cookbook if one doesn’t know how to cook, especially if 
the cookbook does not give one all the answers and requires one to 
think in order to understand how to cook? Until pupils get a feeling 
of the atmosphere and climate of Physics they are lost, bewildered 
in a strange new land unless carefully teacher directed. 

The approach is one discovery, through a teacher directed intel- 
lectual maze of questions and statements by which the pupil learns 
the ways of Physics. We believe that repeated threading of intellec- 
tual mazes of leading questions and directions in the same sequence 
but with entirely different materials and situations gives understand- 
ing of the basic concepts and knowledge of the methods of Physics 
through actual experiences. 

Children are more interested in abstract questions about nature 
than adults. Recognition of this priceless quality of children looking 
at the world with fresh wondering vision is a basic quality of good 
teaching. The natural instinct of children is to translate thought 
into manual skill and manual skill into thought. Whenever they get 
an idea they want to do something about it. Just as the geniuses of 
the last four hundred years used the inductive method in determining 
generalities from specifics to systematically reduce the complexities of 
nature to simplicity, so must we lead these young intellects by asking 
the right questions to discover for themselves the same truths. These 
questions must reduce complex problems into small enough bites so 
that our pupils do not get mental indigestion. We must show the 
way so that they may experience the joy of achievement and gain 
confidence that they can understand science and have fun in the 
understanding. With insight and understanding they become able to 
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make predictions and to check their predictions. Knowledge comes 
through induction preceding deduction. The trick is to lead them to 
discover the answers without telling them. What fun is there in 
solving a puzzle or seeing a ‘‘who done it”’ if one knows the answer? 

Our textbooks are written backwards. Basic concepts and prin- 
ciples should be placed at the end rather than at the beginning of the 
chapters in order to have any real meaning and to give the learner 
the thrill of achievement by discovery. 

For some forty-five years, since beginning the practice of that 
highly skilled art of interpreting the basic concepts and methods of 
physical science as a Hoosier school master, I have had little regard 
for any educator who advances a theory of education that he cannot 
or does not reduce to classroom reality and show exactly how it can 
be done. 

Any thinking process must start where a person is, either by recall 
of some experience he knows or by creating a new experience for him. 
The way to teach any basic concept or physical law is not to start by 
stating the law which took a genius to discover, but rather to create 
an experience that will lead to the discovery and statement of that 
law. 

In each of the fifty laboratory activities the pupil is led by state- 
ment and question to experience the desired thought processes to an 
understanding of some relationship. We start with the object. The 
pupil must understand that he has a problem, that it is his problem, 
what he is trying to discover. Next is the operation. Physics is an 
operative science, something must be done. Pupil attention is pin- 
pointed on what is to be seen and directions are given on what to do. 
Third is the observation. Physics is a science of measurement. Unless 
something can be measured not much can be known about it. Direc- 
tions are given to record the numbers of what is observed. Fourth is 
computations. Comparison of the numbers shows the pattern, the 
relationship from which one may draw a conclusion. And last is the 
statement of what the comparison of numbers reveals. Careful read- 
ing, precise seeing, faithful recording, accurate computing and clear 
statements of discovered relationships give understanding through 
experience of the methods and concepts of Physics. 

And the kids love it, call it fun, and ask for more. Having fun does 
not mean the lack of hard work. Kids work hardest at having fun 
and put out tremendous amounts of energy; hours of fatiguing prac- 
tice to play in the band or to play on the team. And there’s no foolish- 
ness about facing reality. Either one performs well or one doesn’t 
play. 


A Quadrilateral Teaching Device for Geometry Students 


By Stanley B. Brown and Robert S. Armstrong 


Department of Education, University of California, Berkeley, California 


In teaching basic concepts involving a general quadrilateral, paral- 
lelogram, rhombus, most high school Geometry students have dif- 
ficulty with an inductive application from the specific object or sym- 
bolic representation. The bridging of this gap betweeen a chalkboard 
or verbal representation and the student’s ability to identify a variety 
of spatial relationships involving mid point connections, shapes of 
geometric patterns and figures, diagonals and so on, may be lessened 
with a skillful use of an “‘adjustable quadrilateral model.”’ 

It is felt that not only can this device be most effectively employed 
in the introductory phase of the quadrilaterals, but the manipulation 
and self familiarization may motivate individual Geometry students 
to apply in an inductive-deductive-inductive learning procedure 
those underlying factors that are essential for clear understanding of 
basic concepts with quadrilaterals. 

Rigid quadrilateral models have a distinct physical limitation 
when the student attempts to alter or modify their shape. With the 
adjustable quadrilateral model, the combinations and positioning 
scheme that can be developed with simple adjustments of the alum- 
inum frame pieces are as follows: (The four sides are identified as 
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A, B, ©, D and pivot points numbered 1 to 9 from the ends of each 
side.) 


1. General Quadrilaterals and A, Dn, 9* Combinations 
Trapezoids 

. Isosceles Trapezoid A; B;C;D, 9° Combinations 

. Parallelograms A, B;C,D; 9? Combinations 

. Rhombus A sBiCi4sD; 4 Combinations 


The subscripts represent the pivot point on each end of the lettered 
side. Relationships to be observed: 


1. The general quadrilateral with midpoints connected. 
a. As a trapezoid, a parallelogram is formed. 
2. The parallelogram with midpoints connected. 
a. As a parallelogram, a parallelogram is formed. 
b. As a rectangle, a rhombus is formed. 
. The parallelogram with diagonals. 
a. Asa parallelogram, diagonals bisect each other. 
b. As a rectangle, diagonals are perpendicular bisectors. 
. The rhombus with midpoints connected 
a. As a rhombus, midpoint connectors form a rectangle. 
b. As a square, a square is formed. 
. The rhombus with diagonals. 
a. As a rhombus, perpendicular bisectors are formed. 
b. As a square, perpendicular bisectors of equal length are formed. 


Fabrication of the quadrilateral model: Material required: 


Sides 65” of {Xt Strap Aluminum 

Pivot Washers 12” of 4” dia. Steel Shaft Stock 
Pivot Shafts 12” of 3” dia. Steel Shaft Stock 
Springs (4) 3” long X34" ID 418 Wire (Comp.) 
Midpoints (4) 6-32 NC Steel Screws 

Pivot Shaft Nuts (4) 10-24 NC Steel Nuts 


See attached figures for details. 


QUADRILATERAL MODEL AS A TRAPEZOID (A,8¢C, D,) 


/4 
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T) 
a 
16" SIDES- 2 REQ'D STRAP ALUMINUM EACH 
9 PIVOT POINTS COUNTERSUNK WITH ODRILL-EACH END SPACING 
EACH END SLOTTED WITH END MILL TO ALLOW MOVEMENT OF PIVOT 


SIDES-2 REQ'D. STRAP ALUMINUM- 154" EACH (a 
PIVOT POINTS AND SLOTS SAME AS FOR /6" SIDES 


SLIP PIVOT WASHER FIXED PIVOT WASHER 
4 REQ'D. 4 REQ'D. 
(STEEL) (STEEL) 


ies 


<10-24NC 


PIVOT SHAFT 4 REQ'D TENSION SPRING ~ 4 REQ’D. 
(STEEL) 18 SPRING WIRE 


Cost of fabrication would be about $15.00 for a single model if 
made commercially or the model could be made in a high school ma- 
chine shop by either a teacher or a shop student at a very nominal 
cost. With modified production methods, the models could be made 
even more economically in lots of two or more. 

In conclusion, the adjustable quadrilateral device may enable the 
geometry student to understand certain facts via a direct learning 
experience that otherwise are never clearly understood. Also, the 
employment of inductive reasoning in further application of the 
model in single class problems should render confidence and a whole- 
some climate of success through the student,s accomplishment in 
ascertaining desired relationships and facts. 


LENGTH OF GRASS INFLUENCES MOISTURE LOSS FROM SOIL 


The kind of grass planted in a pasture can significantly influence how much 
water is lost from the soil, two New Zealand scientists have found. 

K. J. Mitchell and R. L. Closs of the Department of Scientific and Industrial 
Research studied the rate of moisture loss under varying conditions of tempera- 
ture and with both long and short pasture grasses. 

They found that with high temperatures on a sunny day—aunder conditions of 
high intensity of radiation—water evaporation from short grass is greater than 
from long grass. In contrast, with lower temperatures more water is lost from 
the long grass. 

Wind velocities and other factors, such as the physical structure of the grass, 
will also influence the rate of water evaporation. 
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Teacher Education Today for the Science 
Teachers of Tomorrow 


A Report from the Mideast Regional State College Conference on 
Science and Mathematics Teacher Education: II 


Compiled by Joshua R. C. Brown* 


Assistant Director, Science Teaching Improvement Program 
American Association for the Advancement of Science, 
Washington, D.C. 


This second part of the report from the Mideast Regional State 
College Conference on Science and Mathematics Teacher Educationt 
includes abstracts of the papers read at the general sessions and the 
science sections, and the reports of the discussion groups on biology, 
general science, and physical science. The papers and reports from 
the mathematics sections of the conference were published in the 
June, 1958, issue of this Journal. 

The writer wishes in no way to claim authorship for any of the 
ideas expressed in the abstracts, but may well be responsible for any 
errors or omissions which occur. In some cases the abstracts were 
prepared without subsequent review by the author of the paper. 


EDUCATION IN AN AGE OF TECHNOLOGY 


Howard A. Meyerhoff 
Scientific Manpower Commission 


Two Russian satellites, catapulted into outer space, have been 
skillfully diverted by segments of the public and of the Congress to 
make a direct hit on our public school system, upon the Administra- 
tion and upon any other whipping boy, for some vaguely defined 
failure. The fact that the Russian achievement neither subtracted 
from nor added to, the brilliant accomplishments of American 
scientists and engineers in many other fields has been played down. 
Apparently—if I may paraphrase—we should have got thar fustest 
with the mostest satellites. 

Whatever rebuttal we may be moved to make against the charges 
that have been leveled against our educational system, we would 
make a serious mistake if we failed to capitalize upon current public 
and Congressional interest. There are, indeed, shortcomings to which 
we have not been blind, and toward the correction of which we have 
not done enough. The fact that 48 per cent of the young men who en- 
ter our engineering departments and colleges as freshmen fail to 


* On leave from the Department of Zoology, University of Maryland, College Park. 
+ This conference was made possible through grants from the Carnegie Corporation of New York and the 
General Electric Educational and Charitable Fund. 
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complete the engineering course reflects no credit upon anyone. Some 
of these young people, to be sure, have been poorly advised, but too 
many of them, unfortunately, have been poorly trained in basic 
precollege subjects. Mathematics gives the freshman most of his 
trouble, for 60% or over of the entering freshmen are unable to 
handle the freshman course. Half this number have taken the pre- 
requisite for college entrance but cannot make the grade. The other 
half have been permitted, through too liberal an elective system, to 
finish high school without taking the subjects necessary for work at 
higher educational levels. In the first instance, the situation reflects 
upon the teaching; in the second, upon our educational philosophy. 
In either event, the attrition stands out as one of the most appalling 
wastes in our modern society. 

To the scientist and engineer it is a strange philosophy indeed that 
ignores or minimizes the part that technology plays in our modern 
civilization. The truth is that, although mathematics is absolutely 
essential for the prospective scientist and engineer, he is likely to 
make up any deficiencies in his scientific education at the high school 
level after he enters college. It is the student for whom the high 
school is terminal that science is most important, for it is here that 
he must acquire “life adjustment” to a technological age, if he is to 
acquire it at all. Familiarity with the principles of physics, chemistry, 
and biology should not be reserved for the “gifted”’ student but should 
be part of the cultural background of everyone capable of absorbing 
a high school education. 

It is an ambitious task to keep the many teachers who are giving 
instruction in mathematics and science up to date in their fields, but 
it is being done. In programs sponsored initially by industry and, 
later, in summer and all-year institutes sponsored and financed by 
the National Science Foundation, substantial numbers of our teachers 
of mathematics and science are learning the significant developments 
that have taken place since they acquired their training. This knowl- 
edge might be spread more rapidly and widely among those who do 
not benefit from retraining, if the state and municipal school systems 
would only see the value and importance of science and mathematics 
supervisors. At present fewer than a dozen of the states provide their 
teachers in these fields with expert supervision. 

Fundamentally, our problem is one of teachers and teaching. Not 
only must we train, and retain, those we have. We must also make 
the profession sufficiently attractive to draw more qualified young 
people into it. This calls for the early identification of young people 
with a talent for teaching, as well as for the counseling that will see 
them properly trained and placed. And, finally, it requires a realistic 
revision of our educational system and its policies if students of high 
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New Times, New TAsks 


T. M. Stinnett 


National Commission on Teacher Education and 
Professional Standards 


In the midst of any crisis or emergency a free nation begins a search- 
ing analysis of the social institutions on which its structure is based. 
Sometimes this analysis is prudent, sometimes it is frantic. The 
recent emergence of the satellites has added fuel to the fire of criticism 
of our public schools which has been blazing for more than a decade. 
While much of this criticism is simple looking for a whipping boy, the 
greatest possible mistake would be to shrug off these criticisms and 
miss the deeper significance. The controversy itself is a great tribute 
to the essential role of our schools in our kind of society. 

Immediately following Pearl Harbor there was a cry that our 
schools had failed; that our leisurely, low-standard schools had raised 
a generation who knew not enough math or science or technology, 
who had not enough discipline to stand up to the youth of authori- 
tarian systems. This I mark as the beginning of the great resurgence 
of interest and apprehension of the American people about their 
schools. The tremendous efforts of the schools during the war years, 
when they turned out something like 12 million technicians, post- 
poned the era of criticism of soft curricula. In fact many thoughtful 
voices were raised against the trend toward technology at the expense 
of the arts. 

At the close of the war the schools and colleges, following the will 
of a free people, attempted to return to a balanced program of educa- 
tion, but the effort was largely to return to a prewar concept of society 
and technology. The great mistake was the assumption that, even in 
the new atomic age, we could go back to former values. We missed the 
lesson of history that one can only go on to new tasks, and meet these 
new tasks with new methods. 

Once we expected historical epochs to evolve in the course of cen- 
turies. Now they are apparently evolving in years. This rate of 
acceleration is bound to put extreme pressures upon education, is 
bound to demand a resiliency in the content and procedures of 
teaching and of teacher education that is extremely difficult to attain. 
Achieving this resiliency is perhaps the most difficult of all our tasks 
before us. The great danger is that now, as in 1945, we will try to meet 
radically new conditions with minor rearrangements of hours and 
courses, a half-hearted reshuffling of old formulas, rather than face 
the rigorous reappraisal and painful pruning processes really needed. 
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Having admitted the need for reform, the key to workable answers, 
in my judgment, will be found in sympathetic, constructive partner- 
ship among those who have direct concern for the operation of our 
educational program. I have formed a deep conviction that the 
paramount obligation of all of us in education is to do everything in 
our power to bring such a partnership to fruition. I am honored, 
therefore, to be asked to participate in this conference under the 
aegis of the American Association for the Advancement of Science. 

This spirit of cooperation is most important to my organization, 
The National Commission for Teacher Education and Professional 
Standards, which is charged with the task of promoting higher stand- 
ards in selection, preparation, and certification of teachers, and in 
securing higher standards for institutions which prepare teachers. 
In the past we have never had the success in enlisting participation 
of college representatives of the academic disciplines that is essential 
if a real partnership exists. Our 1958 National Conference, however, is 
being co-sponsored by several of the professional associations rep- 
resenting these scholarly groups. 

I should like to make a few observations on the teacher education 
program. First, I am deeply concerned for the professional prepara- 
tion of teachers. Like training for any other profession this requires 
completion of a prescribed college curriculum, including specialized 
knowledge, techniques and skills essential to effective functioning of 
practitioners in the profession. I believe our system of mass education 
in a free society might, without the benefit of this professional prep- 
aration, rapidly degenerate into a system designed for development of 
the select few. Our system of professional preparation is obviously 
not yet perfect, but we are working on it. Above all we must avoid a 
rigid defense of the status quo. My second observation about teacher 
education is that a reshuffling of old procedures, a re-arrangement 
of old courses and hours, are not the answers to the new demands 
created by new knowledge and new techniques. We must not assume 
that old devices are adequate because of a superficial resemblance 
to new proposals. 

Here I want to make some observations about the role of the 
academic disciplines in teacher education. Although much of my 
training, including one of my graduate degrees, and my teaching 
fields, were in the academic disciplines, I feel a deep sense of in- 
adequacy in even attempting to comment on the needs in these fields. 
The reason is that the content of my preparation, even many of the 
basic laws then thought to be immutable, are now, they tell me, 
obsolete. This fact may point to the great task ahead for the prepara- 
tion of teachers for these fields—great tasks in undergraduate, 
graduate, and in-service programs. We are in great need of reform 
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in the content aspects of teacher education as well as in the profes- 
sional aspects. 

The academic aspects of teacher preparation should serve at least 
three purposes. First, the product should be a well-educated, a 
broadly educated, person. The second is to contribute to the teacher’s 
mastery of his teaching field. The third is to provide a suitable back- 
ground for maximum value to be derived from professional courses. 
The problem of the appropriate balance between general education, 
academic concentration and professional education needs careful 
study. The assumption that the typical academic major is appropriate 
for the multiple subject teacher needs critical examination. 

Consider, for example, the preparation of elementary teachers. 
Here is where we have to begin if we are going to get real improvement 
in the teaching of science and math, yet the academic work in their 
programs is largely in freshman and sophomore courses—introduc- 
tory courses designed for academic majors. Requests for upper divi- 
sion academic courses specially designed for teachers have often been 
refused on the grounds that “chemistry is chemistry.’ This may well 
be true, but is it calculated to serve adequately the teacher education 
program? 

Charges have been made that textbooks and teaching in high 
school subjects, particularly science, are obsolete. To the extent that 
this is true it emphasizes the need for a radical revision in the quality 
and availability of in-service courses required of teachers in the future. 
There is also a critical need to re-examine the teacher education 
program at the graduate level. We can no longer get in a four-year 
program the concentration either in subject matter or in professional 
courses that the skilled teacher needs. This suggests that in the future 
mandated five- or six-year programs, with the graduate work being 
completed while teaching, will become increasingly common. Such 
programs will require re-evaluation of graduate offerings, particularly 
in the academic areas. 

The time is here for carefully planned programs designed to serve 
the specific needs of teachers. Many existing programs permit too 
much concentration in education and too little concentration in the 
teaching fields. This practice results from two factors: (1) The first 
graduate programs were for school administrators, where heavy con- 
centration in professional courses was justified. When graduate work 
for teachers became common, they pursued the established program. 
(2) The academic departments were reluctant to provide suitable 
courses for teachers and to adjust prerequisites. Thus teachers were 
forced into graduate programs in education. 

Recently one of the science organizations surveyed graduate offer- 
ings for teachers and found them inadequate. There are now definite 
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trends toward development of graduate programs designed to enhance 
the competence of teachers in their specific teaching fields. State 
certification requirements are also beginning to emphasize that a 
major portion of the work for the master’s degree will be in the 
teacher’s endorsed field. 

Such conferences as this are productive of the type of partnership 
in education to which I have referred. The American people have 
never leaned toward a central ministry of education where a small 
committee of scholars determines the curricula of the schools and 
defines standards for degrees. Our hope lies in the meeting of the 
minds, the exchange of views between different factions. This is 
essential in a free society. 

The extent to which education will meet the demands of new times 
and new tasks is anchored just here, in the free give-and-take of 
controversy and open discussion. 


SCIENCE AND MATHEMATICS IN THE SOVIET TEN-YEAR SCHOOL 


Ellsworth S. Obourn 
U.S. Office of Education 


The pattern of education in Soviet elementary and secondary 


schools has undergone considerable change since 1917 when education 
became obligatory for all children age 7 to 11. Soon thereafter obliga- 
tory schooling was extended to the 17th year—grades 1 to 10. Up 
to the middle thirties the Soviet system was dominated by, and 
copied from, the progressive education movement in the U.S.A. 
There was no homework, textbooks were all but abolished, and all 
examinations were abolished. Schools were managed by a school 
council with a child from each age group as a‘member. Emphasis was 
on child development; group activities were emphasized. No dis- 
ciplinary action was allowed. In 1936 a directive from the Central 
Committee of the Communist Party put an abrupt end to the growing 
pre-occupation of practices based on child study. The concept of 
pedology was condemned and mention of child psychologists was 
next to treason. By 1937, at least in principle, the ten-year school was 
established as the basis for elementary and secondary education. 
The general pattern of the ten-year school consists of: (1) a very 
extensive pre-school program starting with very young children; (2) 
formal elementary school, grades 1 through 4, starting at age 7; (3) 
junior-secondary education, grades 5 through 7; and senior secondary, 
grades 8 through 10, with graduation at 17. In the ten-year, or so- 
called ‘“‘Middle School,” all children follow the same severe curriculum 
which stresses the native language, mathematics, natural and physical 
sciences. Foreign languages, particularly English, French,and German, 
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are also stressed. Systematic physical education is required in all 
grades. The school year is long—213 days in grades 1-3 to 230 days 
in grade 10, six days a week. The Soviet system emphasizes mastery 
of content through lectures, recitations, laboratory work, and a rigor- 
ous system of marks, examinations, promotions, and awards. There is 
considerable flexibility so that pupils are transferred from the purely 
academic ten-year program to various specialized schools. For ex- 
ample, the fechnicums, which prepare technicians at the subprofes- 
sional level, accept students from the seven-year program for a four- 
year course, or graduates of the ten-year program for a two-year 
course. There is a high degree of selectivity throughout the Soviet 
educational pattern. 

School facilities are generally employed on a shift basis which per- 
mits better equipment at lower cost per pupil. Also, since science is 
started in grade 6, the equipment can be used over and over through- 
out the day. “Patrons” in the form of trade unions or collective farms 
frequently aid in obtaining equipment. Extracurricular programs such 
as science clubs are used to extend classroom instruction. 

The program in science education in the ten-year school forms a 
coordinated continuum. In the first four grades the emphasis is on 
stimulation of interest in nature and correcting misconceptions. The 
content includes, during the first three grades, a study of gardening— 
seasons, domestic animals, birds, vegetation, hygiene, etc. In grade 4 
physical science is introduced, a systematic study of inanimate nature 
and natural resources begins, and there is introduction of the concept 
that man can alter natural relations. Study is primarily through 
reading with some simple experiments and excursions. 

In the junior secondary (grades 5-7) there is a three-year sequence 
of biological sciences. In grades 5 and 6 two hours a week are devoted 
to study of anatomy and physiology of plants (grade 5) and systemat- 
ics and classification of plants (grade 6). In grade 7 three hours a 
week are devoted to anatomy and physiology of man, hygiene, and 
sex instruction. Physics is begun in grade 6 with two hours per week 
devoted to mechanics and hydrodynamics. In grade 7 heat, light, and 
electricity are studied (three hours per week). Chemistry (two hours 
a week) is also begun in grade 7 with a short outline of major con- 
cepts: elements, atomic-molecular structure, oxides, salts, and weight 
relations. Throughout the junior-secondary science program, labora- 
tory experiments and special summer projects are assigned and rec- 
cords kept. Science clubs are closely integrated with class work. 

In the senior secondary (grades 8-10) some of the earlier material 
is repeated, but in much more detail with emphasis on the quantita- 
tive relationships. In grade 8: physics (three hours a week) covers 
mechanics, kinematics, dynamics, statics, heat, light, and electricity ; 
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chemistry (two hours a week) presents a systematic study of in- 
organic chemistry emphasizing mastery of facts, explanation of 
chemical phenomena, and applied chemistry. Biology is continued 
two hours a week. In grade 9: physics (four hours a week) covers a 
detailed study of molecular physics and heat; chemistry (three hours 
a week) continues the study of inorganic chemistry; biology (one hour 
a week) covers the basic concepts of organic evolution. In grade 10: 
physics (five hours a week) covers electricity, optics, sound, and 
aerodynamics. Chemistry (four hours a week) provides an introduc- 
iion to organic chemistry. Biology covers general psychology and the 
main concepts of logic. An introductory course in astronomy, in- 
cluding movement, structure, and development of celestial bodies is 
also included in grade 10. 

All sciences in the senior secondary program are closely related to 
practicums devoted to agriculture, industry and life in Soviet Russia. 
This practical study acquaints the students with the application of 
the subjects to the Soviet economy. 

Any attempt to evaluate the relative content of courses in the 
Soviet ten-year school as compared with similar courses in schools in 
the United States is very difficult because of lack of exact criteria as 
to achievement level required. Alexander G. Korol,* however, has 
compared the final examination in physics for the ten-year school 
with the College Entrance Examination Board achievement test 
and Advanced Placement Test. In general it appears that the Soviet 
test is considerably more comprehensive and demanding than the 
CEEB achievement test, but slightly less difficult than the Ad- 
vanced Placement Test, which is designed to give college credit for 
precollege work. 

Mathematics is studied six hours a week from grade 1 through 
grade 10. Grades 1-4 cover addition, subtraction, multiplication, and 
division of whole numbers, the metric system, measurement of time, 
fractions, and elementary mensuration, with some application to 
simple practical problems. In the junior secondary school the arith- 
metic cycle is completed with study of fractions, decimals, percentage, 
and proportions. Slide rules and arithmometers are introduced. 
Algebra and geometry are begun in grade 6 and continued in greater 
detail in subsequent grades. In the senior secondary school algebra 
and geometry are continued. Trigonometry and calculus are intro- 
duced in grades 9 and 10. Emphasis is placed on the application of 
theory in solution of problems in physicis and astronomy, as well as 
practical work in surveying, measuring distances, and making blue- 
prints. 

Table No. 1 shows the number of class hours in each grade for 


* Soviet Education for Science and Technology, Appendix E, pp. 439-446. 
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various subjects taught in the ten-year school. 


RussiAN CuRRICULUM—GRADES 1 THROUGH 10 


Grade 


Subject 


Hours per week 


Physics 2 
Chemistry 

Astronomy 

Biology 

Math 

Psychology 

Mech. Drawing 

Foreign Language 

Manual Labor (“‘shop”’) 
Russian Lang., Lit. 13 
History & Geog. 

Physical Ed. 


The teachers for the ten-year school are trained in three types of 
institutions: (1) Two-year pedagogical schools for graduates of the 
ten-year school produce teachers for the kindergarten and primary 
grades. (2) Four-year pedagogical institutes produce most of the 
teachers for the upper levels of the ten-year school. (3) Some grad- 
uates from four-year universities are assigned to the upper levels of 
the ten-year school. An examination of the college program for 
preparation of teachers of mathematics, physics, and combinations 
of mathematics, physics, and astronomy demonstrates that a little 
more than 1,000 class hours are devoted to general education sub- 
jects and about 2,700 to 2,900 class hours are devoted to content 
courses directly related to the speciality. Included in the latter are 
the methods courses which require about 150 to 200 class hours for 
each speciality.* 


IMPROVEMENT OF SCIENCE EDUCATION 


Randall M. Whaley 


Advisory Board on Education 
National Academy of Sciences—National Research Council 
As our schools are faced with mounting enrollments and increasing 
shortages of teachers, changes will become inevitable. Every effort 
should be exerted to insure that these changes are for improvement 
and to bring our schools in line with mid-twentieth century needs. 


* B. W. Gnedenko, “Mathematik und Physik in der Schule.” Vol. 2, 1955, pp. 489-497. 
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The accomplishment of this objective must involve better teachers, 
better facilities, better curricula, and an environment conducive to 
diligent study by the students. All of these improvements are de 
pendent, of course, on increased public interest and financial support. 

In an effort to solve at least a portion of the problem, a number of 
curriculum studies are currently being conducted. 

I. Physics on film: During 1957 Harvey White, Professor of 
Physics at the University of California, produced a complete high 
school course in physics on film at WQED in Pittsburgh as part of 
an educational television demonstration. The series consists of 162 
thirty-minute films. These films were used experimentally in Pitts- 
burgh last year, in Chicago last spring and summer, and are cur- 
rently being used in a number of states. It is too early for critical 
evaluation of the project, but some trends of thought are: 

1. A film each day for five days is too often. Also thirty minutes does not leave 

enough time for the teacher and student. 

2. Some of the topics are too advanced for the amount of time devoted to them. 

. Schools with a qualified teacher and adequate equipment are less interested 

than schools not so fortunate. However, in some instances, the films are 
shown in advance of regular school hours—thus providing an expanded 
course. 

. Teachers are deriving value from ideas on presentation. 

. Where class discussion follows the film showing, the students prefer to have 

the film. 

. The laboratory lessons are particularly well liked. This appears to be a pace- 


setting experiment. It is not the final answer, but it opens the way to im- 
provement of use of the media. 


Il. Chemistry on film: At the University of Florida, Professor 
John F. Baxter is currently engaged in filming a full-year course in 
chemistry somewhat similar to the White films in physics. Baxter has 
had help from the ACS Advisory Committee as consultants. Manuals 
for teacher and student and demonstration materials to go along with 
the films are being prepared. Baxter will write a book later to go along 
with the films. Both the physics and chemistry films will be sold in 
sets through Encyclopaedia Britannica Films. 

Ill. The Physical Science Study Commitiee: This group, organized 
at M.I.T. in 1956 under the direction of Professor Jerrold Zacharias, 
has undertaken to revise the content and presentation of the high 
school physics course from beginning to end. Classical Newtonian 
mechanics has been the point of departure for most introductory 
courses in physics in high school and college. Now the productive 
and creative thinking in physics is based on the atomic, nuclear, 
particle, quantum and relativistic points of view. This new course, 
while retaining classical elements, introduces early the new ideas. 

More than one hundred people from research staffs, high schools, 
and from various other interested groups have been involved in this 
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program. The objectives are: (1) to plan a course of study in which 
major developments of physics up to the present time are presented 
as a logical, integrated whole; (2) to present physics as an intellectual 
and cultural pursuit which is a part of present-day human activity 
and achievement; and (3) to assist physics teachers, by means of 
various teaching aids, to carry out the proposed program. The final 
product is intended to include new texts, movies for about one-fifth 
of the total time of the course, laboratory manuals and equipment for 
specially designed experiments, and a series of monographs on vari- 
ous topics. 

At the present time one-half of the text is in print in trial form; out 
of seventy proposed twenty-minute films, one is complete and scripts 
have been written for several others; one monograph is now in print 
and others are in manuscript; the laboratory manuals and equipment 
are being designed along simple inexpensive lines with much equip- 
ment readily made in the average high school laboratory. The 
program is currently being tested in eight selected schools. Next sum- 
mer five N.S.F. summer institutes in physics for high school teachers 
will use the materials. 


In areas other than curriculum studies there is also considerable 
activity. This is especially true in programs for improvement in 
teacher education. Activities in this area include: 


1. Institutes for refreshing or improving the training of science and mathe- 
matics teachers, sponsored by the National Science Foundation, various 
other granting agencies, and industry. 

2. The STIP program of AAAS which, in addition to sponsoring other con- 
ferences such as this one, has other activities including an experimental 
study on the use of science counselors to aid high school teachers in doing a 
better job of presenting their subject. 

3. There is a definite movement in progress to provide at the graduate level 
academic courses specially designed for teachers. These courses will be 
broader, but not necessarily less demanding, than the standard graduate 
courses for students majoring in the sciences. 

4. The cooperative planning of the TEPS conference, already mentioned by 
Dr. Stinnett, is further evidence of progress in relations between professional 
educators and leaders in the academic disciplines. 


In conclusion, the job of education requires a partnership of 
academic people and school people; of research men and of education; 
of colleges of education and of university faculties. But ultimately the 
detailed responsibility rests with the staff members of the institutions 
such as those represented here—the colleges for teacher education. 
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COORDINATION OF PHysics EDUCATION AT THE ELEMENTARY, 
SECONDARY, AND COLLEGIATE LEVELS 


Marsh W. White 
Pennsylvania State University 
State College, Pennsylvania 

An examination of our current offerings in sciences in our school 
system shows a great lack of coordination between the various levels 
of education. This leads to monotonous repetition of some ideas, and 
neglect of other equally important concepts. It is obvious that if this 
condition were remedied, both the pupil and the teacher would profit. 
What I have to say is directed toward physics because this is my field, 
but it is probably equally applicable in other fields. 

The program should be based on the assumption that science should 
be taught by teachers specially trained in subject matter, supervised 
and coordinated by specialists in science. The curriculum should 
provide a continuum from kindergarten through graduate school with 
special effort to coordinate science and mathematics courses in high 
school and college. Progressive selection of able students with elimina- 
tion of slow students should be adopted, with acceleration in the 
upper grades. 

The general objectives of science teaching should be to provide 
science background for the general education of all students and to 
provide a basis for future work by those desiring to continue in science 
and to identify and encourage talented prospective scientists. 

The specific goals of the science teacher must be: (1) to familiarize 
students with the basic laws of science and the use of scientific meth- 
ods, (2) to indoctrinate young people in the fact that science enables 
us to better understand and use our environment and has thus been 
responsible for elevating our standard of living, (3) to provide an un- 
derstanding of scientific literature, the role of science in development 
of our culture, and the necessity for freedom of thought and communi- 
cation if science is to exert its full influence in modern society. 

Some evaluation of success in achievement of the above objectives 
can be determined by (1) The comparative success of students who 
have had previous courses in comparison with those without such 
courses. This can be demonstrated by teacher attitude toward pre- 
vious courses, and distribution of students in large classes segregated 
on a basis of ability and achievement. (2) The progress made by a 
publicized assumption that earlier courses are prerequisite to ad- 
vanced courses, with required noncredit courses for students with 
inadequate training. : 

Integration of the science program at the various levels is certain to 
accentuate many problems. Teachers with inadequate preparation in 
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science will be obvious weak points in the system. Heavy teaching 
loads, nonteaching responsibilities, outside employment to supple- 
ment meager income, all combining to restrict the possibility of tak- 
ing refresher courses, will make good teaching in the new program 
difficult. Also many of the more ambitious, and perhaps better 
trained, teachers are lost to adminstration, industry, government, or 
college. Inadequate facilities and equipment and inadequate support 
by administrators will also make the transition difficult. A final seri- 
ous trouble spot is the dilution of technical content of specific science 
courses resulting from the growth of general science courses. 

Suggestions for improving the present offerings in science in the 

schools can be divided into those devices for improving the curriculum 
and devices for improving the quality of the teacher or teaching. 

Provisions to improve the science curriculum include: 

1. Preparation of a series of coordinated textbooks that are sound in their 
science content. A series of coordinated and standardized examinations 
should be provided to complement the texts. 

Provide for more liaison for joint conferences of science teachers at all 
levels. The extensive use of science counselors similar to the STIP program 
might aid in this. 

. Offer special programs of advanced work for gifted students. This work 
should enable the students to receive advanced placement in college, pref- 
erably with college credit for the high school course. 

. Insist that college and university entrance examinations be made more 
specific and rigorous for technical students. 


Provisions to improve the quality of teaching or of the teacher 
include: 


1. Modify teacher training and certification requirements to insure adequate 
knowledge of science subject matter content. Provision should also be made 
ior in-service training through graduate programs and graduate science 
courses specially designed to fit the needs of the science teacher. 

. Upgrade science teachers by strengthening their associations with teachers 
organizations and scientific societies. These societies should maintain active 
programs in research, provide for ready exchange of information on new 
developments in science teaching, act as public relations agencies, and 
establish special recognition for outstanding teaching through systems of 
awards, citations, or grants-in-aid. 

Provide salary increases sufficient to attract and retain the well-qualified 
and ambitious teacher in teaching; provide salary increments for those 
doing an outstanding job of science teaching. 


TRAINING OF THE H1GH SCHOOL BIoLOGY TEACHER 


Addison E. Lee 
University of Virginia 
The problem of training the high school biology teacher must be 
considered in terms of the national problems of teacher shortages and 
education quality. Changes in programs of teacher preparation may 
be in order but this is no time to lower teaching standards. The 


\ 


522 School Science and Mathematics 


quality of education will profit in the long run if we raise rather than 
lower standards, even in the face of increasing shortages. 

Improvement, in general, depends on (a) recruitment of com- 
petent teachers; (b) making teaching a desirable vocation with pro- 
fessional pay and respect, and (c) the proper training of teachers. 
Summaries of current trends include emphasis on five-year teacher 
training programs. Data showing master’s degrees awarded in 1955-— 
56 reveal that 50% were in Education while only 21% were in all 
of the fields of social sciences, natural science, English, languages, 
and mathematics combined. Furthermore, 19% of the total Master’s 
degrees were in such general categories of education as ‘‘non-teaching 
general, without specific concentration.”’ 

It is recommended that we reactivate interest in and respect for the 
Master’s degree in the subject matter fields and that this be done in 
part by regulations and/or legislation which will provide for salary 
increases—really good salary increases—only for advanced training 
in the subject(s) one is teaching. 

Any program of preparation for biology teachers must consider the 
professional reputation of biologists and biology courses. The modern 
trends in the subject matter of biology must not be neglected. More 
emphasis is on experimental and quantitative biology and less em- 
phasis on purely descriptive biology. Various groups at the local, 
state, and national level have been and are studying desirable under- 
graduate programs for training the high school biology teacher. 

Consider an undergraudate major of approximately 24-30 semester 
hours (in this respect similar to existing programs.) Set this up as a 
three-year program with a two-year course (16-20 semester hours) in 
“General Biology” (Biol. I, II, III, IV) and one year (8-10 semester 
hours) in “Research Problems in Biology.” The two-year course in 
“General Biology” could be designed to include a reasonably thorough 
coverage of molecular and cellular biology, structure and function at 
cellular and organismal levels, metabolism and maintenance, repro- 
duction, growth and development, heredity, evolution, and a survey 
of the kinds of organisms. By putting this all together in one two-year 
course, duplications can be omitted and the evaluation of each topic 
to the whole can be made more realistically than otherwise. This 
course will certainly require a gifted teacher, and a broadly and 
highly trained one. It will likewise require a core of able assistants. 
(But this will in turn be excellent training for graduate students.) 
It will likely require the services of more than one staff member and 
access to a wide range of departmental equipment and facilities. As 
for the third year of this program, we cannot expect our students to 
develop an understanding of and an appreciation of the experimental 
method unless we give them an opportunity to experience it. We ex- 
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pect them to develop new, interesting, creative, vital, dynamic, 
biology courses in high school. Is that what we give them in college? 
We have already introduced research at the high school level (Science 
Fairs, Talent Search, Junior Academy of Science Activities). Is there 
good reason why it cannot be introduced at the undergraduate 
college level? 

It is noted, of course, that there is no single program which would to 
the exclusion of others best accomplish our purpose. However, we can 
no longer justify ignoring our responsibility in the training of teachers 

more than that we must develop a positive program which will 
make the most effective use of our talents and our knowledge in our 
respective fields and enable the high school teacher to do the same. 


A NEW SoOuRCE OF SCIENTIFIC POTENTIAL: RESEARCH FINDINGS 


George G. Mallinson 
Western Michigan University 
Kalamazoo, Michigan 


The recent Russian demonstrations of spectacular advances in 
science have aroused the public to the need for production of more 
and better scientists. Solutions for this problem, unfortunately, 
frequently fail to take cognizance of available research findings and 
their implications. 

Studies conducted by Terman! and Mallinson’ suggest that of the 
superior students (I.Q. 125 or above) graduating from college, over 
one-third enter scientific or technical fields. This proportion is greater 
than should normally be expected, but does not imply that it is more 
than needed. It also does not take into account the superior students 
who do not finish college, but this is a problem for general college 
recruitment. 

Mallinson’s data, still incomplete, indicates an even more startling 
fact—that of the educable but not superior college students (1.Q. 
100-125), only 7% enter science and technology. That these “‘second- 
echelon”’ students are capable of contributing markedly to our scienti- 
fic potential is attested by several sources. A panel of industrialists 
at the National Convention of the American Society for Engineering 
Education pointed out that scientific and engineering progress in 
industry results from the efforts of scientists of superior intellect 
and those of lesser ability, with no significant differences between 
the quantitative production of the superior and less superior groups. 

1 Terman, Louis M., “Scientists and Non-Scientists in a Group of 800 Gifted Men.” Psychological Mono- 
graphs, (1954), No. 7, p. 68. 
? Mallinson, George G., “An Investigation of Factors Motivating Students in Science.”’ A paper delivered be- 


fore a joint session of AAAS Section Q—Education, and the American Educational Research Association, In- 
dianapolis, Indiana, December 30, 1957. 
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Pelz* pointed out that productivity of a scientist is dependent to a 
large extent on the social climate in which he works and on the 
diversity of background of his colleagues, rather than on his innate 
aptitudes. Brechbill and Strauss‘ conclude: ‘In the search for po- 
tential scientists and scholars, the great body of students who are 
not outstanding but are better than average should not be over- 
looked, for the evidence in this study indicates that they are the 
source of most of our present scientific manpower.” 

It is suggested, therefore, that the ‘“second-echelon”’ pool has its 
share of scientific potential. It is interesting to note also that if 8% 
rather than 7%) were to enter science and technology on graduation 
from college, the increase in total scientific manpower would be 
equivalent to taking the remaining two-thirds of the talented. 

However, it does seem that those of less superior intellect need 
longer periods of stimulation of quality science programs than do the 
superior to develop in them the awareness of their potentialities in 
science. Hence, an academic program geared to “high-level” courses 
in sciences in high school is not likely to be the answer. The solution 
may well rest on the quality of the science programs at the elementary 
and junior high school levels. 


PREPARING TEACHERS FOR SCIENCE TEACHING 
IN THE ELEMENTARY SCHOOL 


Glenn O. Blough 
University of Maryland 

With the increasing emphasis on science teaching in general, the 
program in the elementary school is being evaluated and in more 
cases than not, is found wanting. At present it is one of the weakest 
aspects of our elementary offerings and educators responsible for 
improving the elementary science program are realizing more than 
ever that their teachers are inadequately prepared in both science 
subject matter and methods of instruction. 

The new urgency in science in the elementary school suggests that 
colleges and universities that prepare teachers must indeed examine 
their programs to see that appropriate courses are being made 
available for preservice undergraduate students as well as for 
graduate students and those who return to the institutions for re- 
fresher or similar courses. 


? Pelz, Donald C., “Social Factors in the Motivation of Scientists and Engineers.” A paper presented at the 
National Convention of the American Society for Engineering Education, University of Michigan, Ann Arbor, 
Michigan, January 30 and 31, 1958, 

* Brechbill, Henry and Strauss, Samuel, “Traits of Scientists.” A report of research delivered before the Con- 
vention of the National Association for Research in Science Teaching at the Hotel Sherman, Chicago. Illinois 
February 20-22, 1958. 
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These subject matter courses must, in general, serve two purposes: 
they must prepare teachers to be scientifically educated persons who 
know enough about their environment to interpret at least some of the 
common things they see and to give them experiences with subject 
matter that somewhat resemble the kind which they will use in their 
teaching. The courses in methods of instruction must combine some 
general subject matter with the methods of instruction. These courses 
must concern themselves with experimenting, taking field trips, mak- 
ing instructional materials, using visual aids, etc. in the context in 
which they will be used so that teachers or prospective teachers will 
see the interrelationship of the method and the subject matter. 

If we subscribe to the foregoing, two types of courses will be in- 
cluded in the higher education curriculum for elementary-school 
teachers, survey courses in the physical and biological sciences and 
methods courses that are concerned both with subject matter and the 
methods by which it is learned. Both courses must keep the back- 
ground, abilities and needs of the learner in mind to be truly effective. 

The teacher of courses that will be really useful for elementary- 
school teachers must (1) be acquainted with the elementary school, its 
philosophy and objectives, (2) be sympathetic to the needs and 
capacities of the teachers, (3) be general in his outlook of the science 
field and not so specialized in one field as to ride his own interest to 
the exclusion of other equally important ones. 

If institutions of higher learning are to assume their fair share of 
responsibility in equipping elementary teachers to do better science 
teaching, many of them may need to reexamine their offerings to be 
sure that they are offering the courses that are the most useful to 
teachers in their work with children in the elementary school. Un- 
fortunately part of the task is to create an interest in learning science 
on the part of many teachers whose previous experience in this area 
has not been very satisfying. 


REPORTS OF RECORDERS 
I. Biological Sciences 
Leader: George W. Jeffers Recorder: Robert B. Gordon 
Longwood College State Teachers College 
Farmville, Virginia West Chester, Pennsylvania 


Following general discussion concerning the necessity of improving 
the biology program both in high school and college, it was decided to 
concentrate the attention of the group on four major problems: 


1. Improvement of curriculum content for biology teachers. 

2. Teaching loads—both number of class hours and number of students per 
class. 

3. Recruitment and screening of students of biology and prospective teachers 
of biology. 

4. The educational approach to biology. 
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The following resolutions were approved by the group: 

1. The Biology Group recommends that in the training of a science teacher one- 
half of the total hours required for graduation should be in the general area of 
science and mathematics, and that one-half of this (i.e., one-quarter of the total 
program) should be in a specific field of concentration (biology or chemistry or 
physics, etc.), thus preparing the student to take graduate-level courses in his 
specialty. 

2. Discussion: The supervision of the laboratory in the small college differs 
from that of the large college or university in that graduate students are not 
available as laboratory assistants. One instructor thus assumes full responsibility 
for the conduct of lecture and laboratory and may be in class 18 to 28 clock hours 
while his colleague in non-laboratory subjects is limited to 12 to 16 clock hours. 
The science instructor is also responsible for procurement and maintenance ol 
equipment and laboratory material and grading laboratory reports. Such a dis- 
parity is in contradiction of the philosophy of learning that holds that individuals 
learn science from working with actual materials. It is also important that the 
science teacher in the small college be given time to be creative and to keep 
abreast of the rapid advances in his field. 

Be it resolved: 

a. That laboratory hours be given full equity with recitation and lecture 
hours in determining work loads. 

b. That twelve clock hours be recommended as a desirable maximum teach 
ing load for science instructors in the colleges, and that under no circumstances 
should the load exceed fifteen clock hours per week. 

3. a. This group recommends that this conference request the AAAS through 
the STIP to initiate a study of recruitment, selection and screening practices and 
policies related to teachers of science, It is hoped that eventually a manual can 
be prepared which will describe successful practices in this operation. 

b. The Biology Section wishes to go on record as approving the remarks 
of Hiden T. Cox, Executive Director of the American Institute of Biological 
Sciences, in protesting the discriminatory action of the Civil Service Commis 
sion on December 10, 1957. Quoting Dr. Cox (Science, 127: 138, 17 January 
1958): “The effect of this action upon future recruitment of superior students 
into the biological and agricultural sciences is serious. The fact that biologists 
appear to be considered second rate by (a branch of) the Federal Government 
cannot fail to reflect itself in a reduction in the number of students attracted to 
biology.” 

4. This group endorses further the statement on page 5, paragraph 2, of the 
Paulson report :* 

“2. Further common studies in biology. All prospective biologists should 
have more intensive training in those areas that underlie the whole of modern 
biology than is possible in the introductory program. Among these areas are 
molecular and cellular biology, physiology, growth and development, and 
ecology or environmental biology. Plants, animals and microorganisms should 
be included, often on a comparative basis. No single method for organizing 
and presenting material at this level can be recommended, but the core program 
should involve conjoint planning by all biological disciplines represented in an 
institution, should comprise the equivalent of at least one and probably two 
year-courses, and may make use of integrated courses as well as interrelated 
but separate courses in the major areas.” 


II. General Science 


Leader: W. S. Wooddell Recorder: James E. Koken 
Concord College State Teachers College 
Athens, West Virginia Millersville, Pennsylvania 


* “Recommendations of the Conference on Undergraduate Curricula in the Biological Sciences on Curricula 
for, Prospective Secondary-School Biology Teachers,” sponsored by the Committee on Educational Policies of 
the Division of Biology and Agriculture, National Academy of Sciences-National Research Council. 
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Co-Leaders: 
Academic Preparation: Professional Education: 
Victor L. Crowell John C. Wells 
New Jersey State Teachers College Madison College 
Trenton 5, New Jersey Harrisonburg, Virginia 
General Science has the dual value of being the capstone of the 
elementary science program and also an introduction to the specialized 
sciences. In this role general science is an integral part of a unified 
science program beginning in the lower grades. General science is 
often assigned to the teacher prepared in a specific area to complete a 
teaching load rather than a teacher prepared to teach in this area. 
The area of general science should be recognized as a special teaching 
area and given recognition and certification in the same way other 
sciences are treated. The general science teacher should have com- 
petence in the biological, physical, and earth sciences. 
The group recommended the following: 


1. The general science courses on the secondary level should include individual 
laboratory work, and adequate facilities for the fulfillment of this requirement 
should be provided. 

2. General science should be included as an integral part of the science se- 
quence from grades 1-12. 

3. There will be an increasing demand for graduate schools to provide graduate 
programs in subject matter areas to meet the needs of general science teachers 
who wish to further their education in science. The group recommends that 
graduate schools take such action as is necessary to provide opportunities for the 
general science teacher to meet these needs. 

4. It is recommended that science consultants be provided at the state, re- 
gional, and local levels to support the work of the general science teachers. 

5. The science programs all along the line should be expanded and intensified 
to meet the needs of our modern society. And such action for revamping and 
expanding the curricula should take place in each community. 


IIL. Physical Sciences 
Leader: B. R. Stanerson Recorder: Glenn E. Warneking 
American Chemical Society National Science Teachers 
Washington 6, D. C. Association 
Washington 6, D.C. 
Saturday Leader in Dr. Stanerson’s absence: 
Donald S. Allen 
State University Teachers College 
New Paltz, New York 


The following recommendations and statements were made by the 
Physical Science Section: 


1. We recommend that all teachers be required to take, as a minimum, one 
year of the following general education courses: 

A. Physical Science—including laboratory activities 

B. Biological Science—including laboratory activities 

C. Mathematics 


2. Institutions of higher learning should be encouraged to submit proposals to 
the National Science Foundation for its support of institutes for college instruc- 
tors responsible for the training of science teachers at the elementary and sec- 
ondary levels. 
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3. Twenty-four students should be regarded to be maximum enrollment for 
any college science laboratory section. 

4. State and local syllabi for science in the elementary schools should be con- 
tinuously evaluated and should be implemented where in existence. They should 
be established where not in existence. Such syllabi should be developed through 
the cooperative efforts of on-the-job teachers and science faculties of institutions 
of higher learning. 

5. Science supervisors should be appointed at state and local levels to assist 
in the implementation of the course of study in each of the elementary grades. 

6. State and local boards should renew certificates of elementary teachers and 
award salary increments only after their completion of appropriate science subject 
matter courses. (In-service training of elementary teachers should be made avail- 
able and include work in science areas in which they are deficient.) 

7. We recommend that laboratory and classroom instruction be given equal 
weight in calculating teacher load. Fifteen clock hours should be the maximum 
teaching load of the college science teacher. 

8. Resolutions and recommendations of this Conference should be presented 
by the American Association for the Advancement of Science to State Boards of 
Education, Presidents of Teachers Colleges, teacher certification agencies (State), 
and regional accrediting groups such as the Middle States Association and North 
Central Association. 


RADIOACTIVITY MEASURES JET NOZZLE WEAR 


Microscopic wear of fuel nozzles in jet aircraft can be measured with precision 


accuracy by radioactivity methods. 

Explaining how even minute amounts of wear in a nozzle spewing jet fuel 
under high pressure can seriously affect efficiency, scientists described a method 
for measuring wear quickly, and at reasonable cost. 

The researchers said their system was to make the nozzle parts radioactive, 
and then to circulate through them a stream of hot fuel. Later measurements of 
the fuel for radioactive residue reveal that it permits investigators to measure 
wear of parts as little as 1/1,000,000 of a gram per hour. Visual inspection re- 
quires 100 hours or more for visible erosion to occur. 


HUMIDITY AFFECTS LIFE SPAN OF INFECTIOUS BACTERIA 


The higher the humidity, the longer the life span of disease-producing bacteria. 
Thus, humidity may be a determining factor in transmission of airborne diseases 
such as the common cold and other respiratory illnesses. 

Disease-producing bacteria that are suspended in air seem to remain alive and 
probably infective for much longer periods of time when the humidity is high 
than when it is low. 

Germs suspended in air, such as after coughing or sneezing, are killed off by 
sunlight in direct proportion to the intensity of the light. This germicidal action 
of sunlight, however, is definitely limited by the amount of moisture in the air. 

At high relative humidities, the germ-killing power of sunlight was found to be 
low, or lacking entirely. Moisture appeared to form a barrier which absorbed the 
sun’s germicidal rays. 

Even though the sun appears bright, its germicidal effectiveness can be quite 
limited on humid days. This might explain the belief that the sunny, dry South- 
west isa more healthful climate than some of the humid areas of the United States. 


Fertilizers, Plastics, and Cattle Feed from 
Southwestern Washington Coals 


Charles Wilford Johnson 
216 N. Washington, Centralia, Wash. 


Following the pattern of many other largely one-industry areas in 
the past, southwestern Washington has been truly hard hit by the 
vicissitudes of the lumbering industry. The timber cutting phases 
have moved to more distant points leaving behind former rather im- 
portant centers. Timber as a crop is planned for much of the area 
and should eventually provide rather continuous cutting and employ- 
ment. Meanwhile, in the several decades before this can be accom- 
plished, the people must secure employment or migrate. 

Community development programs are being attempted with some 
results in a sort of “operations bootstrap.’’ Resources which might 
provide bases for additional industries are being closely investigated. 
Among the resources which offer bright hope for additional industry is 
coal. Coal mining formerly flourished in the area but the largely sub- 
bituminous quality is today non-competitive as a fuel in the metro- 
politan markets. Thus, the problem is: How can this major resource 
be so developed and used as to provide a basis for industries under 
modern industrial conditions? 

Long ago the Cordilleran continental glaciers ground their way 
southward through the Puget Sound Lowlands. Mighty forces though 
they were, they eventually expended themselves some distance south 
of the present capital city of Olympia. Gigantic water flows from 
this ice mass carried a wide variety of materials along the channels 
to the south and west. Such a huge agglomeration of materials could 
be carried only a relatively short distance and was deposited in 
abundance along the wide routes of the huge glacial water flow. 
Herein lies a wealth of nutrients for plant and animal production if 
they are made available at an adequate and proper rate. Only re- 
cently has the concept of direct nutrient release for plant growth from 
rock materials been brought to our attention by scientists. Observa- 
tion of reindeer subsistence and health maintenance on a diet com- 
posed largely of lichens led to the study of these latter unique life 
forms. Lichens have the ability to obtain their raw materials for 
growth directly from the rocks themselves. After years of research, 
biochemists now have partial answers as to how this can be done. The 
substances recently created by man in an attempt to make available 
from the soil and rock material nutrients previously unavailable or too 
slowly available have been termed chelators. These are considerably 
beyond the experimental stage, but are not yet in widespread use and 
still need much more study. Nature has similar devices of her own 
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which have the added advantage of little danger of excesses of avail 
ability of certain minerals which might result in a toxic condition. 
Humus incorporated in the soil combined with adequate nitrogen can 
apparently attain chelator properties. Thus, those glacial outwash 
soils which have adequate ground water supplies for deep rooted 
plants have rich possibilities for spectacular development with the 
proper use of chelators. Even the driftless (unglaciated) slopelands 
have possibilities of considerable improvement. 

Roger Bray and his associates at the University of Illinois are far 
beyond the test plot stage in the recent chelator, humus and nitrogen- 
soil tilth theories. They are quite profitably operating farms along 
the edge of another continental glaciation (Wisconsin) under condi- 
tions which can supply us some answers. These are the men who 
audaciously claimed that corn could be raised profitably year after 
year without rotation on the same land and still be of benefit to the 
land in the finest conservation sense. They have proven their point 
beyond the slightest doubt. 

Bray’s work has rather well convinced him that nitrogen combined 
with humus can be the best soil conditioner available to the farmer. 
Mere incorporation of organic matter into the soil is not enough; it 
must be reduced to humus before it becomes of any real value. This 
is where increased nitrogen becomes essential for nitrogen is required 
for both the building of humus and to meet the needs of the growing 
crop. The decomposing organic matter gets first call while only what 
is left goes into the growing crop—the result can be inadequate nitro- 
gen for plant growth, or even nitrogen starvation in some cases. 
Humus is a very complex substance chemically, and has the wonder- 
ful facility of binding both nitrogen and phosphorus to the soil parti- 
cles. It is truly a real advantage to have some of the nutrients needed 
by the crops stored in a form from which they can be released by 
micro-organisms as soon as the temperature becomes favorable for 
crops and micro-organisms. 

Nor is increased use of legumes the answer. It has been shown that 
nitrogen from legumes commonly costs about 75¢ to $1.00 a pound 
while commercial nitrogen can be purchased retail for less than a 
quarter of this cost. Farmers in southwestern Washington need more 
use of a low cost source of nitrogen for transforming organic matter 
into humus. Other nutrients should not be forgotten or pH neglected, 
but adequate nitrogen can provide a key to good soil tilth, natural 
chelator action, and basic fertility, with greater availability of nu- 
trients from the soils themselves. On this can be built a solid economic 
base for the farmers and a bulwark for the urban dwellers’ trades and 
services of the area as well. 


Products of Washington Coals 


UNDERGROUND GASIFICATION 

Even with the latest mining mechanizations, the recovery of the 
energy in coal beds has been and is being done by methods that may 
justly be regarded as primitive. As stated by a leading coal mining 
engineer at a recent national convention, despite modern mechaniza- 
tion coal mining largely continues today as a hazardous, toilsome, 
grimy task. The basic mining methods (not equipment) today are still 
fundamentally the same as they were many years ago. More than 
50% of the coal is still not recovered in underground coal mining to- 
day. Fuel conservation, exploitation of inferior coal seams not suit- 
able for mining by conventional methods, and the need for reducing 
costs and improving the convenience of delivered energy all demand 
new methods of making coal available to man. 

Underground gasification of the coal offers the possibility of greatly 
reducing or eliminating costly underground labor, of fairly complete 
utilization of coal seams, and also avoids the usual large capital out- 
lays of equipment necessary for surface gasification. With such in- 
ducements, it is littke wonder that underground gasification has re- 
ceived serious investigation. It has been greatly handicapped, though, 
by thinking slanted too much toward fuel development. Synthesis 
gas from direct gasification of coal underground usually has a some- 
what lower fuel value than either natural gas or the product of coal 
gasification above ground. Thus, with the present vast influx of low 
cost natural gas into the Pacific Northwest for fuel, the outlet for 
synthesis gas from the underground gasification should be in other 
markets. The composition of natural gas and this synthesis gas also 
differ in that the latter contains considerably more nitrogen and car- 
bon dioxide. This gives the synthesis gas a decided advantage in con- 
version to fertilizer and plastics. 

Some not insurmountable problems are associated with under- 
ground gasification, yet data from successful experiments as well as 
operating plants in Russia, Italy, Belgium, Morocco, Great Britain; 
and Gorgas, Alabama and Hume, Missouri all point to bright pros- 
pects for fertilizer, plastics and cattle feed from synthesis gas. This 
appears to be quite economically feasible in the form of ammonium 
humates and possibly ammonium bicarbonate to urea as well. Of 
special interest has been the work by the Missouri School of Mines 
and the Sinclair Coal Co. with their work on electrolinking and elec- 
trocarbonization. The electrolinking is a short-duration phase in 
which electrodes are placed in solid coal (usually by means of bore 
holes drilled to the coal), and a current passed between them. The 
primary objective is the formation of a coke bed between the elec- 
trodes permeable to the relatively easy passage of gas. This makes 
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possible considerably improved gasification. Electrocarbonization is 
a longer duration of electrical heating, with the aim of production of 
volatile constituents of coal above ground in the form of tar, light oil, 
and high calorific gas, leaving the coke underground for recovery by 
other means. 


UsEs OF GAS FROM UNDERGROUND GASIFICATION 


Underground gasification itself can keep labor and gasification 
costs to a minimum as far as gas production is concerned. The next 
consideration is how to obviate high capital outlays for converting 
gasification products into fertilizer and other materials. Two basic 
processes stand out among literally many scores, when viewed with 
this in mind. Neither of these methods is in major use at present, but 
both are sound and adequately proven. Different goals desired by 
others have largely led to the bypassing of the use of these methods 
which result in the production of ammonium humates, and ammo- 
nium bicarbonates respectively. Both of these have approximately the 
same fertilizing value as ammonium sulfate, yet the cost should be 
materially less. Actually, ammonium humates has soil conditioning 
properties superior to ammonium sulfate, while ammonium bicar- 
bonate has much superior natural chelator qualities without contain- 
ing the undesirable sulphur ballast. Moreover, the manufacture of 
ammonium humates from the combining of ammonia with humic acid 
(from the partially oxidized organic material of coal) offers the possi- 
bility of a phenol plastic byproduct. Ammonium bicarbonate offers 
the same possibility and can lead into the rapidly developing field of 
urea plastics, urea fertilizer, and urea feed. Manufacture of urea prod- 
ucts may offer an avenue of quite profitable commercial possibilities, 
particularly when combined with wood products and sugarbeet mo 
lasses feed manufacture. 


AMMONIUM HUMATES 


The partial oxidation of coal results in the organic material con 
tained being converted into alkali-soluble, acid insoluble products 


which are called “‘regenerated humic acids,” or just humic acids. 
These humic acids represent a series of molecules of an intermediate 
stage of complexity between the original coal substance and the sim- 
pler water-soluble acids. Humic acids are well known to the coal chem- 
ists and are noted for the tenacious hold they establish upon am- 
monia. This makes possible a most simple and inexpensive method of 
creating fertilizer from the gas of underground gasification. Just pipe 
the gas directly through enclosed tanks of humic acid material such 
as brown coal, peat, or even lignite, and ammonium humates is formed. 
(Some preliminary cooling may be desirable.) 
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This fertilizer has a nitrogen content as high as 21.7%, of which 
70 to 95% is in active form. Combined with peat, it has the advantage 
of the incorporation of an already widely used soil conditioner. This 
process of manufacture of an ammonia fertilizer has already been 
quite favorably evaluated. 


Variations 


1. The above basic process would be improved at relatively little 
cost by removing the tar from the gas first, possibly by using scrub- 
bers, electrolysis, or cooling, or even using part of the peat itself as a 
tar filter. 

2. Another improvement on the basic process would be the de- 
phenolization of the gas prior to contact with the peat. One method 
would be to cool the gas sufficiently to form an ammoniacal liquor. 
Then the phenols might be completely removed from the aqueous 
liquor by heating with a small amount of formaidehyde and about 3% 
of sulfuric acid at 100°C. Other adaptations of this method include: 
boiling the acidified liquor with a little sawdust to remove about 95% 
of the phenols (furfural condenses with the phenols in a manner sim- 
ilar to formaldehyde) or treatment of the ammoniacal liquor with 
formaldehyde or furfural, preferably with heating, to form a resinous 
condensation product—then use flocculating agents to remove the 
suspended phenol compounds. The resinous condensation product re- 
covered should have good possibilities as laminating material for 
sheathing-grade plywood. 


AMMONIUM B1i-CARBONATES 


Several methods for making ammonium carbonates from synthesis 
gas are possible. In order to keep costs to a minimum, the method 
best suited for use here would seem to be that of extreme cooling. The 
gases piped from underground gasification are cooled to low tempera- 
tures, usually from —10 to 0°C. This results in virtually all the 
ammonia being removed as a strong aqueous solution comprising a 
solution of ammonium carbonate of about 20 to 30% strength. This 
ammonia liquor is neutralized with carbon dioxide, probably most of 
which can be obtained by separate extraction from the synthesis gas. 
This is done by washing the crude gas with a special liquor containing 
ammonium hydroxide, and subsequently vaporizing it in a concen- 
trated form by heating this second liquor to 90°C. or higher under 
special conditions. The carbon dioxide so derived can be used to pre- 
cipitate ammonium bicarbonate in the original concentrated am- 
moniacal liquor which may be easily filtered or separated in centrifugal 
driers. One of the features of this process (basically the Lenze process) 
is that the necessary refrigeration is secured by utilizing waste heat, 
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such as the sensible and latent heat of the synthesis gas as it comes 
from underground gasification. 

The value of ammonium bicarbonate as a fertilizer has been estab- 
lished as being approximately the same as ammonium sulfate. It has 
important advantages over the latter in that it adds valuable carbon 
dioxide to the soil instead of the costly and frequently undesirable 
ballast, sulfuric acid, and it can readily be converted to valuable urea. 

Ammonium bicarbonate does have the disadvantage of greater vol 
itization of ammonia. For storage purposes, this can largely be over- 
come by appropriate packaging and/or production in a coarsely gran- 
ular form. When used as a fertilizer, it usually should be incorporated 
into the soil by drilling, chiseling, or other suitable methods, to pre- 
vent losses. The use of ammonia bicarbonate is similar to that of an- 
hydrous ammonia in this respect. 

There is another angle to the production of ammonia bicarbonate: 
it offers the chance to produce urea—an increasingly popular fertilizer 
with more than double the nitrogen content of ammonium sulfate, by 
the reaction 


NH,HC( NH,CO.NH, (N He) 2CC 


Although urea so far has been produced only by large chemical manu- 


facturers, there seems to be little reason why it could not be made if 
sufficient ammonium bicarbonate is produced. It does have the valu- 
able asset of diverse markets—combined wood cellulose filler for 
molded plastics, a concentrated fertilizer, and a valuable source of 
protein in feed for ruminants. This last use, possibly combined with 
sugar beet molasses or molasses beet pulp, should be invaluable in 
winter feed for dairy and beef cattle. The cost factor would need 
to be thoroughly investigated for urea production. 

In conclusion, this article has been intended as a thumbnail sketch 
—more study needs to be undertaken. When the viewpoint herein dis- 
closed of synthesis gas to be used as a fertilizer, plastics and cattle 
feed source is accepted, rather than a goal of fuel or power, then pros- 
pects for coal resource development in western Washington do appear 
bright. 


U. S. SELF-SUFFICIENT IN ONLY TWO OF 32 VITAL MINERALS 

The U. S. is truly “self-sufficient” only in magnesium and molybdenum out of 
the 32 vital minerals. 

The greatest contribution of engineers, therefore, is to do nothing that will 
further drain our natural resources. 

This country is now importing many vitally needed materials, whereas it was 
once a great exporter of raw materials. This change occurred in the last 25 years 
and should be taken into account by the engineer in his planning. 


Atomic Energy Concepts of Children in Third 
and Sixth Grade 


Doris Young 
Purdue University, Lafayette, Indiana 


Klementary teachers frequently express concern regarding the 
problem of science content for various grade levels. In planning 
science experiences it is necessary to determine “‘science readinses.”’ 
The teacher needs information about the concepts children possess in 
order to plan effectively. 

One area of concern to the teacher and school staff is atomic energy. 
Pella' reported the work of a group of fifth graders who increased 
their understanding of atomic energy. Reed? found that fourth, fifth, 
and sixth graders gained much information about atomic energy 
through use of certain materials. To determine the concepts children 
have gained from out-of-school experience, interviews were conducted 
with seventy-five third grade children. Concepts of atomic energy 
held by 68 sixth graders were identified by use of a questionnaire. 

Eight items were included in the interview schedule and question- 
naire form. Question one was phrased in words often used by children 
inquiring about their world, “What are things made of?” Item two di- 
rectly led to the problem, ‘‘What are atoms?” In step three, the chil- 
dren were asked to tell about two pictures of similar size and shading. 
The first was a photograph of a cumulonimbus cloud, the second 
photograph was the atomic mushroom cloud. ‘‘What is a Geiger 
counter?” and ‘What does atomic energy do for us?’ were the next 
questions. Two diagrams were then presented for interpretation. One 
illustrated the hydrogen atom, the other diagram showed two mag- 
nets with fields of force represented by dotted lines. Question seven, 
“What other things do you know about atomic energy?”’ made it possible 
for the child to reveal other concepts held. Finally the child was 
asked, ‘‘//ow did you find out about atomic energy?” 

Responses were scored by identifying three levels of response for 
each question. For example, if the child did not know the answer or 
expressed a misconception, his response was placed at level one. If he 
gave some information it was ranked at level two. if he replied that 
atoms are small, round, invisible, when answering “What are atoms?,” 
the response would be considered level two; if he added the idea that 
atoms are in all matter, that electrons, neutrons, and protons are 
parts, the response would be given third place. 

. 1 Milton Pella and Else Solberg, “What a Fifth Grade Learns About Atomic Energy,” Scuoot Sclence AND 
MATHEMATICS, 66: 719-24, December, 1956. 
2 Robert W. Reed, “An Analysis of the Understanding of Certain Atomic Energy Concepts by Fourth, Fifth, 


and Sixth Grade Students,” Unpublished Doctoral Thesis, Greeley, Colorado, Colorado State College of 
Education, 1952. 
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CONCEPTS IDENTIFIED AND SOURCES OF INFORMATION 


Levels of response. The data revealed children’s concepts of atomic 
energy vary widely within each age group, but children eight and 
eleven years of age have a great deal of information about atomic 
energy. 

When asked what things are made of, 62.2% and 68.4% of third 
grade boys and girls, respectively, responded at the second level, indi- 
cating they thought things were made of wood, metal, glass, etc. 
Among sixth graders, 54.4% of the total were at level three, indica- 
ting the concept that matter was composed of atoms. Twenty-two 
per cent of the sixth graders answered at level one, and 23.5% were at 
level two. 

As they answered question two, ‘“‘What are atoms?,” 46.7% of the 
third graders indicated they did not know, while 44.1% of the sixth 
graders were at this level. Twenty-five per cent of the third graders’ 
responses was at level two; 30.9% of the sixth grade responses was at 
that level. Twenty-eight per cent of th third grade responses was at 
level three, as compared with 25% of the sixth grade responses to this 
question. 

In responding to the pictures of the cloud and bomb, 45.3% of the 
third graders correctly identified the bomb explosion, and 33.5% 
recognized both pictures. Among the sixth graders, 52.0% recog- 
nized both photographs, while 39.7% correctly identified at least one. 

Sixty-nine per cent of the third graders knew Geiger counters were 
used to hunt ore, while 29.3% of this group identified uranium as the 
ore and noted the instrument ticked to indicate the “‘rays.”’ Responses 
of sixth graders were very similar, 58.0% at level two and 30.9% at 
level three. 

In answering the question, ‘‘What does atomic energy do for us?,” 
62.7% of the third graders said they did not know, but 25.3% added 
one item, such as “Atomic energy gives us power.” Its use as a 
weapon was infrequently mentioned. Among sixth graders, 54.4% 
contributed one fact, and 25% expressed two or more ideas about 
atomic energy. 

Interpretations of the diagrams of the atom and bar magnets were 
somewhat different at the two levels. Among the third graders, 18.7% 
of the group identified both diagrams and used such words as nucleus, 
proton, and electron in explaining them. Similarly, 19.1% of the sixth 
graders were at level three, but 64.2% of the older group were able to 
identify both diagrams at level two, while only 29.3% of the third 
graders could do this. Frequently, the third graders in the group 
could not identify the magnets. 

When asked if they could tell more about atomic energy, 69.3% of 
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the third graders, and 38.2% of the sixth graders responded nega- 
tively. One item was given by 52% of the sixth graders and by 17% of 
the third graders. Two or more items were included by 13.3% of the 
older groups and by 5.9% of the eight and nine year olds. 

Sources of information. Although unaware of the impending televi- 
sion program when the interviews were planned, the investigator 
talked with the children two weeks after a Disneyland program en- 
titled, “Our Friendly Atom.” Forty-five per cent of the third graders 
said this program was their only source of information; 26.5% of the 
sixth graders cited it as the major source of information about atomic 
energy. In addition to the television program, books and talks with 
parents and others were sources of information given by 26.7% of the 
third graders and 27.9% of the sixth graders. 

One sixth grade class had discussed atomic energy extensively, and 
a committee had presented a report. Sixteen of the 21 children in this 
class cited the committee report as the main source of information. 

Only 5% of the third graders said they learned about atomic energy 
only through museums, talks with parents or others, or through 
books; 27.9% of the sixth graders identified these as their only sources 
of information. 


Comparison of responses of boys and girls. The findings revealed 
significant differences in levels of response among boys and girls. In 
the third grade classes, boys’ responses were consistently at higher 
levels than those of the girls. Ten per cent of the girls in this age 
group gave replies indicating the concept that all materials contain 
atoms, whereas 29.7% of the boys expressed this understanding. 
Sixty-three per cent of the girls expressed no understanding of the 


atom, while only 29.7% of the boys were at this level. In contrast to 
51.4% of the boys who could identify the cloud and bomb, only 
15.8% of the girls could do this. Eighty-nine per cent of the girls 
could not tell what atomic energy does for us; 35% of the boys were 
at this level. Forty-three per cent of the boys gave one additional 
item of information about atomic energy, but only 7.9% of these 
third grade girls could give other facts. 

Differences were not as pronounced among the sixth graders. In 
answering the question, ‘What are things made of?’ 81.6% of the 
boys said, “atoms,” while 50% of the girls’ responses were at this 
level. In identifying the photographs, 76.3% of the boys were correct, 
while only 30% of the girls could identify both pictures. 

Comparison of responses of sixth grade classes. One of the three 
sixth grade classes had studied atomic energy and a committee had 
presented a report to the class. A comparison of the responses of this 
class, hereafter termed the study group, with the other two classes in- 
dicates a consistently higher level of response for the study group. 
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The per cent of responses at level thre: was higher for this study 
group for six of seven questions. Seventy-one per cent of the study 
group answered question one at level three, while 44.7% of the other 
sixth graders attained this level. In responding to question two, 
42.9% of the study group achieved level three, while 17% of the re 
mainder of the sixth graders were at this level. Both pictures were 
correctly identified by 71.4% of the study group and by 48.9% of the 
other two classes. Twenty-five per cent of the two classes that had 
not participated in a planned study of atomic energy could not 
identify the diagrams of the magnetic field or atomic structure. 
Only 4.8% of the study group was at this level. One-third of the study 
group did not give further information about atomic energy; 52.4% 
added one comment; 14.3% gave two or more items. Among the 
other sixth graders, 46.8% could tell no more; 48.9% added one item; 
and, only 4% gave two or more facts about atomic energy. 

It is recognized that these were not matched groups; however, the 
range in ability was similar in each class, and the teachers had similar 
experience in teaching. 
SUMMARY AND IMPLICATIONS 

The investigation of children’s concepts of atomic energy reveals 
that many third and sixth graders have developed concepts of atomic 
structure and the use of atomic energy. The data indicate that at 
least one-fourth of these eight and nine year olds were ready to pursue 
further study. At the same time, many misconceptions existed among 
both age groups. In several areas there was little difference in the 
level of response between third and sixth graders. 

The wide range of understandings within a class reiterates the im- 
portance of understanding individual differences. Classroom organ- 
ization must provide for exploration of abstract concepts by those 
children who already have basic understandings derived from their 
out-of-school experiences. Science teachers will need to provide time, 
resources, and encouragement so children may work in small groups. 

The impact of television, newspaper, and adult conversation was 
clearly shown. In general, children seemed to have the concept of the 
usefulness of atomic energy, rather than destructiveness. The title of 
the television program, “Our Friendly Atom,” indicates its impor- 
tance, since this program was the major source of information for 
45% of the third graders and 26% of the sixth graders. The classroom 
teacher must discover concepts children have developed, and miscon- 
ceptions they hold, in order to help them interpret the world in which 
they live. It would seem unwise to plan a curriculum which made 
them wait until junior high or high school to develop these under- 
standings. 
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The data indicate that reports by a committee can be effective in 
developing concepts. Although the children are at different levels, 
sharing information gives social values, and helps all the children 
develop further readiness for science. 

The evidence of differences in concepts held by boys and girls indi- 
cates the need to work with parents to change the cultural expecta- 
tion that girls should not be interested in science. In an age when all 
interested talent is essential, girls should be encouraged to develop 
these interests. 

It was found that children do gain many concepts from out-of- 
school experiences. The elementary teacher is challenged to discover 
these concepts and to provide experiences which will develop further 
understandings. 


SPACE RESEARCH WILL BENEFIT AVERAGE 
MAN IMMEDIATELY 


Advanced research programs into space travel will have immediate benefits 
for the average taxpayer, even though he may not be interested in traveling to 
the moon. 

Space research will almost immediately aid in solving automobile and air 
trathic problems; it will provide the key to cheap, unlimited power; it will unlock 
the secrets of today’s physical and psychological ills. 


DEFINITE WEATHER PATTERN NEEDED TO SPAWN TORNADOES 

Definite weather patterns are needed to spawn tornadoes, the swirling storms 
that swoop down from a line of thunderstorm clouds to level anything in their 
paths. 

Whenever two large air masses—one mosture-rich and warm, the other dry 
and cooler—battle for supremacy, the stage is set for stormy weather. If other 
factors are right, the resulting thunderstorms may give birth to a tornado’s 
whirling funnel. 

One factor is a big temperature difference between the tropical air and the 
colder air, such as temperatures in the high 90’s ahead of the cold front, in the 
60's behind it. Such a sharp cold front sets off development in the warm air. A 
line of thunderstroms, or squall line, is established. 

A pulse, or “pressure jump line,” is sent out ahead of the squall line, most 
weathermen believe. The pulse sets up a vertical motion to help reslease the pent- 
up energy of the warm air. 

High in the atmosphere there is often a swiftly-moving jet stream, usually from 
the west, bringing with it drier, cooler air, that helps the tornadic conditions. 

Trying to learn what the other factors are and their exact relationships is part 
of the Weather Bureau’s research program on severe storms. Besides meteorol- 
ogists at the Weather Bureau, those at several universities and private research 
institutes are trying to find one or more unique features that precede tornadoes 
and point the way to their earlier detection. 

The methods for doing this range from making miniature tornadoes in labora- 
tory boxes to using airplanes flying into the squall lines in which twisters are 
formed to learn more about exact weather conditions there; from studying radar 
photographs of tornadoes and lightning discharges to feeding complex mathemat 
ical formulas into computers. 


The Ditoxon 


Panos D. Bardis 
Albion College, Albion, Michigan 


INTRODUCTION 


The ditoxon (A EBF) has been thus named by the present writer be- 
cause it is a geometric figure bounded by two arcs (Greek dis: twice, 
and toxon: arc; plural: ditoxa). 


CONSTRUCTION 

With G, the point in which the diagonals of square 4 BCD inter- 
sect, as center, and with half the diagonal of the same square as 
radius, we draw an arc connecting two consecutive vertices, e.g., 4 
and B. Then, with AB as diameter, we draw semicircle ALB, thus 
completing the construction of ditoxon 4 EBF of square ABCD. 


E 


Theorem 
The area of a square is equal to the product of its ditoxon by four. 
Proof 

Given: square ABCD, its ditoxon AEBF, and AB=a. 

To prove: area of square ABCD=4 Xarea of ditoxon AEBF. 
We obtain the following: 

Angle AGB=90°. 


Length of arc 
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The Ditoxon 
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Area of triangle 


Area of sector 
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Area of ditoxon 


AEBF=area of semicircle AEB—area of segment AFB 


Therefore, area of triangle 4 BG=area of ditoxon AEBF. 
But since area of square ABCD=4Xarea of triangle 1 BG, we 
conclude that area of square ABCD=4Xarea of ditoxon AEBF. 


LANDING ON PLANETS SEEN SAFE FOR HUMANS 

Humans can land safely from space on Venus, Earth, Mars and Jupiter, if and 
when the space ships are available. 

That is the conclusion to be drawn from a highly mathematical study of 
manned entry into planetary atmospheres reported by the National Advisory 
Committee for Aeronautics. 

Dr. Dean R. Chapman of NACA’s Ames Aeronautical Laboratory, Moffett 
Field, Calif., has developed a solution to the general equations of motion that can 
be used by engineers to calculate how virtually any kind of vehicle would react 
when entering a planet’s atmosphere. Included are skip, glide, satellite, ballistic 
or space vehicles. 

Among the important aspects of the “challenging problems connected with 
space flight” are the intense heating and the possibly severe forces of deceleration 
for human occupants. Another is having satisfactory control over both the time 
and location of landing on a planet. Although each of these related problems 
is difficult, none is insurmountable. 
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What’s Newest in Science Teaching Methods and 
Techniques* 


Walter J. Gohman 
Iowa State Teachers College, Cedar Falls, lowa 


Many speakers attempt to impress their audiences with the im 
portance of what they are about to say by making the statement that 
we are now living in an age of unprecedented opportunities and re- 
sponsibilities. Today I am in the unique position where I can make 
this statement to a group of science teachers and consider it more 
than a good way to start a speech. 

As you are aware, the launching of the Russian satellites ‘““Sput- 
nik I” and “Sputnik II’’ have now become events that are prom- 
inent in recorded history. The Russians will, no doubt, be credited 
with achieving the “break through” to space travel as they first 
launched a successful satellite. 

To those who imagined that we were leading the world in scientific 
achievement this came as a blow to the ego. A more significant reac 
tion is the sudden concern over the achievements of the Russian 
scientists. The impact, of this concern, on science education has been 
tremendous. There seéms to be almost universal agreement that the 
bottleneck in the future supply of trained scientists is located in the 
secondary schools. The present emphasis on science and mathematics 
has placed the teachers of science and mathematics in a rather en- 
viable position in the eyes of educators. I am certain that you are 
well aware of this after reading the front page of your newspaper, 
listening to the President’s recent message to the nation and noting 
the articles in many of the recent issues of prominent magazines. 

Much as the rumblings of a volcano foretell an impending eruption, 
we in the science teaching field have had some rumblings that would 
indicate that this “eruption” might be expected. The first indictaion 
was the prominence given to science and mathematics during World 
War IT. When the emergency of this war was past, science and mathe- 
matics classes resumed their conventional role in the school program 
and once again the flashy marching bands and winning athletic teams 
received the major share of the school publicity. 

The next emphasis on science came when the technological de- 
velopments in industry created an unprecedented demand for tech- 
nicians and the science programs of the secondary schools were recog- 
nized for the role that they could play in supplying these technicians. 

I believe that our concern at the present time should be directed 


* Paper presented at the Convention of The Central Association of Science and Mathematics Teachers, 
Chicago, Illinois, November 29, 1957. 
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toward the implications of this sudden rise of science education to a 
position of prominence and the way in which we, as a group and indi- 
vidually, can fit into the picture. As a result of this emphasis on 
science we can expect a critical re-evaluation of our science programs. 
The major concern at the present is that our science program be di- 
rected toward identifying the young people with the aptitude for 
scientific work and directing these people into careers in science. 

There also seems to be some concern over the number enrolled in 
science and mathematics courses. The contention being that the small 
enrollments in physics and chemistry courses indicate that many of 
the capable students have not been directed into the field of science. 
The increased enrollments in science courses could also indicate that 
in our attempt to produce scientists, we have not forgotten about 
science in general education. The citizens that will back up scientific 
research with their tax dollars and other contributions and those who 
formulate public opinion toward scientific research and hold voting 
privileges cannot be neglected. Their contacts with science needs to 
be considered. They will live in a world of science and a basic knowl- 
edge of science is fundamental. 

Much attention has been directed to the fact that our science 
courses do not challenge the student with ability. The science courses 
have been geared to meet the needs of the average or slow student. 
Asa result, the prospective scientist does not acquire the background 
that will enable him to succeed in science courses at the college level. 

One of the major problems in science classes is to design the science 
activities to allow for individual differences. If the course work is too 
difficult the slow and average students tend to develop attitudes that 
are rather unfavorable toward science. Many would drop out of 
school if they were forced to take these courses. If the course work is 
not challenging, the good student will not make the progress that he 
is capable of and he will not develop that zeal, for science, that is so 
essential to a happy and successful career in science. It seems that we 
are faced with the problem of meeting individual needs in a multi- 
purpose science program. 

I am certain that I don’t have all the answers to the problems. I 
would like to present some ideas for your consideration. 

In our laboratory school we are attempting to meet the science 
needs of all by designing our science program to provide for individual 
differences and individual needs. Ability grouping, in our school, is 
not feasible. This makes it necessary to conduct multi-purpose science 
classes with all ranges of ability in one class. We feel that there are 
some advantages in allowing the capable and slow students to rub 
elbows in the same group. 

Any plan for a science program should logically be preceded by a 
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consideration of the objectives. We need to be aware of what we in- 

tend to accomplish and then formulate a plan designed to achieve 

these objectives. The plan that I will present is based upon the fol- 
lowing objectives. 

1. To develop a background of functional knowledge. This includes specitic 
knowledge, concepts, understandings and generalization. This knowledge 
needs to be organized in a sequence so that learnings can serve as a back- 
ground for further learnings. The achievements and the level of learning will 
differ with different individuals. Each individual should be given an oppor- 
tunity to succeed and achieve at the level of his ability. The concepts, gen- 
eralizations and understandings should be the result of a variety of science 
experiences. 

. To provide experience in the use of elements of the scientific method. This 
would involve the evaluation of sources of information and experiences in 
drawing conclusions based upon experiments and investigations. The lab- 
oratory activities should include experiments to find the answer to ques- 
tions that cannot be answered by any other means. This will provide an 
understanding of the ways in which scientists design and use research pro- 
jects. 

3. To develop favorable attitudes, interests, and appreciations. If we could 
develop an enthusiasm for science on the part of every individual in the 
class, most of the other objectives would follow as a consequence. The zeal 
for science is fundamental to the success of our future scientists. 

+. To develop skills: the science courses shoyld contribute to the development 
of the ability to read, interpret, and apply materials relating to science by 
initiating purposeful reading. Whenever feasible, the reading level of the 
individual should be a factor in selecting the reference materials. The activi- 
ties should provide experiences, in oral and written communication that 
will develop the ability to present scientific information in an acceptable 
and effective manner. The pupils should be given an opportunity to learn 
and practice laboratory skills involving the use of laboratory equipment 
and measurement. 

. The work in science should be planned to offer many opportunities to de- 
velop initiative, resourcefulness and creativity. 

6. Science activities and classes can contribute to social development. This 

would include such attributes as the respect for the rights and privileges of 

others; the desire to contribute, to the best on one’s ability, to any group 
undertakings; and a proper perspective of one’s own achievements and the 
achievements of others. 


When the objectives of the science course have been formulated 
and accepted, the next logical step is the plan and implementation of 
a program that we hope will achieve these objectives. 

Our science class work is based on the unit plan. The units are 
centered around developmental activities. A large range and variety 
of developmental activities are planned for to meet individual needs. 
These activities usually involve laboratory investigations. Some ex- 
amples of investigations used with a recent general science unit in- 
clude, ‘“‘Do growing roots have the ability to avoid poisonous sub- 
stances?”’ “‘Do Plants grow extra roots to take care of their needs 
when some roots are destroyed?” *‘Do roots grow faster in the dark 
than they do in the light?” “‘Do the seeds and the plants grown from 
them weigh less than the original seeds if the plants are grown in the 
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dark and the weight of the absorbed water is eliminated by drying the 
seeds and plants?” 
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The time limit on the unit does not make it feasible for all students 
participate directly in all activities. The activities are assigned to 


small groups to be carried out and the results shared with the other 
members of the class through a presentation of a report to the class 
followed by a discussion of the project. 


The units are implemented in the following steps: 


I, Introduction and Motivation 


IIT. 


IV. 


Purpose: 1. To arouse the interest of the class in the type of activities to be 
undertaken by using a selected device or procedure that has special appeal 
to the class. 

2. To give the class a general overview of what they can learn and achieve 
by participating in the activities of this unit. 

. Orientation and Planning 
Purpose: 1. To develop a background of information and understandings 
that are necessary to intelligent participation in the activities. 

2. To introduce the activities, develop an interest in doing the activities, 
and display the equipment and materials required and give instruction in 
the use and care of the equipment. 

3. To provide an opportunity for pupil teacher planning. Often pupils 
can offer to construct equipment or contribute materials. The teacher 
should do just enough initial planning to give the pupils a feeling of security. 
This sense of security will result if the pupils know what they are to do and 
how they are to proceed when they undertake their laboratory projects. 
Once the teacher has presented some of the problems relating to the unit, 
and demonstrated how various types of equipment can contribute to their 
solution, pupils should then be encouraged to explore their own ideas with 
regard to the unit and offer further suggestions for its development. On the 
basis of this inter-change of ideas, group decisions will be made as to specific 
activities to be undertaken. These activities should be such as to stimulate 
resourcefulness, initiative and creativity. 

4. To assign activities or projects to individual pupils or to small groups. 
When feasible, the project assignments should consider the special abilities 
and interests of the individuals. 

Participation of individuals or small groups in developmental activities. 
Purpose: 1. To give the pupils an opportunity to engage in the activities as- 
signed. 

2. To initiate purposeful reading that results as the pupils read to find 
out. This reading is initiated as the result of participation in the activities. 

3. To provide experience in using sources of information. 

4. To prepare an exhibit or display of the activity if activity lends itsé 
to interesting display. 

5. To prepare and plan for a report to the class so that the class members 
can share in the outcomes of the activities. 

Reports and Discussion 
Purpose: 1. To give the members of the class an opportunity to receive 
recognition for their achievements. This is an effective motivational device. 

2. To provide an opportunity for the sharing of experience. 

3. To make the outcomes of the activities more meaningful through dis- 
cussion and sharing of ideas. 


. Summary 


Purpose: 1. This gives the teacher an opportunity to organize and review 
the materials presented and make certain that concepts, understandings, 
and generalizations assigned to this unit are meaningful to the members of 
the class. 
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2. Any specific knowledge, vocabulary, spelling, etc., can be reviewed. 


Work sheets and other devices can be used to insure the proper level ot 
learning. 
VI. Evaluation 

Purpose: 1. To evaluate the acquisition of specific knowledge and general- 
izations. This can be done through the use of a written test. 

2. To afford an opportunity for teacher class evaluation of the achieve- 
ments of the unit. This affords an opportunity to improve future units 

3. The teacher should evaluate the outcomes of the unit by referring to 
the objectives to note how well they have been achieved. This evaluation 
will suggest revisions of the unit. These should be recorded and used to re 
vise the unit. 


An adequate science program will not be limited to science classes: 
There are many opportunities to use extra-class activities to achieve 
our goals. Science Clubs have become a prominent feature of many 
science programs. The growing poptiarity of the science fairs have 
resulted in the science project becoming the most important feature 
of the science club program. The development and exhibition of a 
project can be a valuable experience if the project is more than a 
mere gadget designed to attract attention through some spectacular 
device. The program of science clubs can also include field trips to 
places of scientific interest, science films, selected speakers, sponsoring 
of a school science open house, etc. The club may affiliate with the 
Junior Academy of Science and be involved in the program of this 
organization. 

The science seminar has recently entered the scene in several 
schools. As usually set up, this gives the special student in science an 
opportunity to pursue an organized study of a special field. This study 
is done on an individual or small group basis. The student can pro- 
gress at his own rate unhampered by slower students. This year I 
organized a seminar in electronics for students that had a special in- 
terest in this field. Facilities are provided so that the individual can 
pursue an organized course involving experimentation, reading and 
working problems in electronics. Each student works at his own rate. 
Most of the work is done during the school day by using studyhall 
time. Those involved assisted‘in the building of equipment and or 
ganization of many of the activities. Next year I plan to offer seminar 
work in chemistry and physics for the very capable students. At the 
present time the seminars offer no high school credit. 

The accelerated program in science might be another means of 
meeting the needs of the exceptionally capable student. This year we 
are experimenting with an accelerated program in chemistry. A 
selected freshman and a selected sophomore were allowed to enroll in 
the chemistry course. It is hoped that next year they can be ad 
vanced further in this field by participation in a seminar. 

Closely related to the seminar is the home-study or experimenta 
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tion idea. School science equipment might be lent to students much 
as library books are at present. This equipment is only lent when it 
is not being used in school activities. It is also necessary to make cer- 
tain that the individual will be responsible for the equipment and 
that he will make adequate use of it in a worthwhile activity. We 
have loaned electronics equipment on this plan and there has been 
no loss or breakage of equipment. This plan is especially adapted to 
use during the summer vacation. 

A summer school program in science for selected students may be 
another effective means of accelerating the capable student. This 
would enable science teachers to give more individual help and guid- 
ance than is possible during the regular school year. 

Many students could profit by obtaining summer jobs in which 
they have an opportunity to apply their knowledge of science and 
the laboratory techniques that they have learned. The role of the 
school would be to assist the students in obtaining these jobs and 
assisting in their training for these jobs where this is possible. 

The schools need to conduct a better program of guidance in se- 
lecting careers in science. Often vocational guidance can be correlated 
with the specific units in science. Science teachers could also be in- 
strumental in assisting students in selecting a college for further 
training and in obtaining scholarships. 


OUTSTANDING SCIENCE TEACHER AWARD IN MICHIGAN 


The Faculty Science Club of Western Michigan University recently devised a 
plan for selecting an outstanding science teacher in Southwestern Michigan. The 
plan provides for an annual selection of the outstanding teacher who is then 
presented the “Outstanding Science Teacher Award.” 

The candidate must satisfy the following criteria to become eligible for the 
award: 

. He must be an active teacher of science and/or mathematics in a Junior or 
Senior High School. 
He must have taught science and/or mathematics for a minimum of 5 years. 
He must teach in Southwestern Michigan. 

. He must be sponsored by a Science Ciub department at Western Michigan 
University. 
He must meet at least two of the following specific criteria to be developed 
by each sponsoring department: 
(a) professional growth as a science teacher. 
(b) evidence of extracurricular science activities. 
(c) evidence of influencing students to major in science. 

6. He must be recommended by his principal or immediate supervisor. 

The award was presented for the first time in May of this year, and will be 
presented annually. 


Factoring the Trinomial ax*+ bx-+c When a>1 


Doyne Holder 
Kinkaid School, Houston, Texas 


Quadratic polynomials of the form ax’?+6bx+c when a>1 are 
difficult for students of first year algebra to factor. This can be 
attributed to the trial and error method prevalently used. If a is 
prime, factoring by trial and error is not difficult, but when both a and 
c are both larger composite numbers, the “‘possible factors” are num- 
erous. The number of possible factors increases if c has a negative 
value. 

Some teachers of algebra evolve a set of rules, usually three to five 
in number, for factoring this type of quadratic. These rules serve to 
increase the already large number of rules of algebra. The method 
remains trial and error. 

Students do not seem to have much difficulty factoring quadratics 
when a=1, that is, if the quadratic is monic. For that reason, a 
method is given here of converting ax*+)x+c, a>1, into a parallel 
quadratic with the coefficient of x°=1. By factoring this created 
quadratic, the factors of the original polynomial are obtained. It is 
assumed here that all coefficients of the function are integers, and 
that all roots are rational. 


THE METHOD 


Given f(x) =aa*+bx+c=(dx+g) (ex+h), a>1, and no common 
integral divisor of a, b, and c. The following equations are then true: 


ed=a 


gh=c 
(3) egt+dh=b 
(4) (d, g)=(e,h)=1 


Convert f(x) to a parallel function, p(x) =2°+6x-+ac, the factors 
a, b, and c being identical with the a, 6, and c of f(x). That is, a is 
removed from the x? term of f(x) and multiplied by the last term, c. 
From the equations above 


p(x) 
The factors of a monic quadratic are unique, hence these factors are 
unique. No generality is lost if d=e, d=h, g=e, or g=h as the values 
of the composites eg and dh remain the same. 


Divide each of the constant terms of the factors by a and, reducing 
to lowest terms, the result is 
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Factoring a Trinomial 
dx+g 
(+ *) = (+ ‘) = (“"*) 
a ¢d d 
(<+%) (: (=) 


The numerators, dx+g and ex+h, are the factors of f(x). 


DEMONSTRATION 


Given f(x) =6x°—19x-+8 to be factored. 
Then 


16 8 d _ (3x—8) (24-1) 


Hence 
f(x) = 6x7 — 19x48 = 


A student’s home work might have this appearance. 


No. | x?—25x—54= 


(x—3)(9x+2) (3) 


6°+5x—-6= 


> 4 
(2x+3)(3x—2) | (<1? 
| 6. 


12x°+13x-4= 


(42 | x 12 3 x 24 


The numbers (1), (2), and (3) of No. 1 indicate the order of operations. 
The student should be made to understand that f(x) # p(x) and that 
the right hand column is only an aid in finding the factors of the 
original function. The fact is, of course, that the roots of p(x) are a 
times as great as the roots of f(x). 


METEORS IN EARTH’S ATMOSPHERE GIVE HIGHER THAN 
SUN TEMPERATURES 

Meteors slamming into the earth’s atmosphere at astronomical speeds produce 
temperatures higher than those of the sun’s suriace. 

The sun-like temperatures can also be produced in the laboratory using shock 
tubes filled with light gases. For space travel rockets, the lightest possible gases 
are desirable for propulsion, since the molecules have considerably higher flight 
velocities, 
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What Kind and Amount of Help Do Our Beginning 
Science Teachers Need? 


Edward Victor 


Northwestern University, Evanston, Illinois 


Critical years lie ahead for the American economy and national 
defense. We look to technological progress to further our standard of 
living and at the same time safeguard our national security in this 
period of world tensions and crises. 

However, the future of our technological progress depends upon 
our ability to supply and maintain highly trained scientists and 
engineers. Yet today we are faced with a serious shortage of such 
competent manpower. Even more ominous is the growing shortage 
of qualified secondary school science teachers, whose role in encourag 
ing and developing the needed manpower is all-important. 

This growing shortage of qualified secondary school science teach 
ers implies the “drafting”’ of teachers, whose collegiate specialization 
is in fields other than science. Increasing school enrollments and a 
diminished supply of college graduates prepared to teach science 
means that, unless steps are taken, in the future the number of 
“drafted” or “‘converted”’ science teachers will multiply. 


Serious concern about this situation prompted a study of both 


qualified and ‘‘converted’ science teachers. The term ‘‘converted” 
refers to teachers who were teaching science either full or part-time, 
even though it was outside of their fields of specialization, and had 
little or no collegiate background in science. The findings of the study 
were based upon the questionnaire returns from 52 “‘converted”’ 
science teachers, who were known to be teaching science in the 
secondary schools of Massachusetts during the 1954-55 school vear, 
and 54 qualified science teachers (also from Massachusetts) selected 
at random. 

One of the major areas of information explored in the question- 
naire was concerned with the kind and amount of help a beginning 
science teacher would need. 

Twenty-one practices commonly associated with the teaching of 
science were presented to these teachers. The ‘‘converted”’ science 
teachers were asked to denote how much help they anticipated a be- 
ginning ‘‘converted” science teacher would need in these practices, 
and the qualified science teachers were asked the same question re- 
garding a beginning qualified science teacher. 

A numerical scale was used to indicate the amount of help needed 
for each item. The number 3 referred to ‘“‘much help,” number 2 to 
“some help,” number 1 to “little help,” and the number 0 to “no 
help” needed for the item. 


‘ 
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The numerical responses of each group of teachers to the 21 items 
were tabulated, then totalled and averaged, so that each item now 
had a composite numerical scale value which referred to the antici- 
pated amount of help that would be needed by each group of teachers. 
This procedure made it possible to rank all 21 items in order of 
amount to help needed. 

Table 1 shows the rank given to the 21 items in order of the antic- 
ipated amount of help that both beginning qualified and “‘con- 
verted” science teachers would need. 


TABLE 1 


RANKING OF ANTICIPATED AMOUNT OF HELP NEEDED BY BEGINNING 
QUALIFIED AND “CONVERTED” SCIENCE TEACHERS 


Qualified “Converted” 
Item Science Science 
Teacher Teacher 


Learning about and locating demonstrations 

Learning about and locating class projects 

Identifying and encouraging science talent 

Learning about and locating community 
resources 

Helping pupils select projects for Science 
Fair, etc. 

Using varied teaching methods 

Planning long-term class work 

Learning about and locating models and 
specimens 

Constructing suitable tests 

Conducting or supervising a science club 

Integrating the work of the course 

Learning about and locating free and inexpen- 
sive materials 

I valuating the science course as a whole 

Learning about and locating films, ete. 

Learning about and locating supplementary 
texts, etc. 

Evaluating pupil progress 

Planning daily class work 

Ordering apparatus and equipment 

Manipulating apparaius and equipment 

Identifying apparatus and equipment 

Understanding the science content of the text 19 


It is significant that, regardless of the rank obtained for the items, 
both groups of teachers indicated that much help would be needed. 
This was confirmed by the construction of a scalogram, using the 
H-technique modification of the standard Guttman scaling Tech- 
nique. 

One would ordinarily expect the beginning ‘“‘converted’’ science 
teacher to need much more help. A possible explanation could be that 
while there was no significant difference between the two groups in 
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amount of help needed, there might be a vast difference in the kind 
or degree of help each group may need or want. The ‘“‘converted”’ 
science teacher will need help in this new and unfamiliar field he is 
teaching, but many of his difficulties may constitute no problem to the 
beginning qualified science teacher because of the latter’s background 
and training. On the other hand, the beginning qualified science 
teacher may well realize, now that he has begun to teach, that he 
needs help in order to improve his teaching effectiveness. 

Thus the difference may be that in one case the help needed is just 
to be able to teach the subject, while in the other case the help 
needed is to be able to do a more effective job teaching the subject. 

This explanation seems plausible when viewed in light of the con- 
tents of Table 2. The 21 help-needed items could be classified into 
seven broad areas. The numerical responses of the items for each area 
were tabulated, then totalled and averaged, so that each area now 
had a composite numerical scale value. The areas were then ranked in 
order of the anticipated amount of help needed by both beginning 
qualified and “converted”’ science teachers, as is shown in Table 2. 

TABLE 2 


RANKING BY AREA OF ANTICIPATED AMOUNT OF HELP NEEDED BY 
BEGINNING QUALIFIED AND “CONVERTED” SCIENCE TEACHERS 


Qualified “Converted” 
Science Science 
Teacher Teacher 


Learning about and locating science materials 

Identifying and encouraging science talent 

Using varied methods for teaching science 

Planning and organizing class work 

Evaluating pupil progress and the science 
course 

Identifying, manipulating, and ordering 
equipment 

Understanding science content of the text 


The qualified science teachers were most concerned about locating 
and selecting science materials, projects for encouraging science tal- 
ent, and a variety of techniques for teaching science courses. Since 
their science background is assumed to be adequate, these difficulties 
seem to imply the desire to improve teaching effectiveness. 

By far the greatest problem of the “‘converted”’ science teachers 
was the identification and manipulation of science equipment. Conse- 
quently any difficulty in learning about and locating science ma- 
terials, or finding the means to encourage science talent, would neces- 
sarily result from this unfamiliarity with science equipment and 
teaching aids. 
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Although the qualified science teachers had every reason to assign 
a low value to “understanding science content,” it is puzzling to 
understand why this area was given an equally low value by “‘con- 
verted”’ science teachers who had {tittle or no training in science. It 
may be that the other areas presented more pressing difficulties. 

However, there is another possible explanation, namely, that many 
teachers might be reluctant to state in a written questionnaire that 
much help was needed in “understanding science content,”’ lest it 
might imply personal difficulty and, therefore, incompetence. Yet 
one could always assign a higher value to the other items, because 
this would indicate a desire to better one’s teaching effectiveness, 
without any inference that the effectiveness was lacking to begin 
with. 

The questionnaires were followed up by personal interviews with 
a representative number of “converted” science teachers. Almost all 
of these teachers, within the privacy of the interview and the con- 
fidence of a sympathetic listener, recommended courses in subject 
matter as the means which could most help the “converted” science 
teacher to do a better job in the classroom. 

The study thus gives some insight into the kind and amount of 
help needed by both beginning qualified and ‘‘converted” science 


teachers, and points up the necessity for close and effective help and 
supervision in order to increase their effectiveness as science teachers. 


NEW “LIGHT UP” TECHNIQUE SPOTS COMMUNICABLE DISEASE 


Development of a new fluorescent technique which promises to enable the 
physician to make an accurate diagnosis of certain communicable diseases within 
minutes after the patient enters his office has been reported. 

This new diagnostic method uses a fluorescein dye to “light up” individual 
disease organisms. The dye labels, or tags, the serum antibodies which are 
specific against a particular disease organism. Specimens from the patient are 
then stained with this tagged antibody solution. 

If the specimen contains an infectious organism related to the tagged antibody, 
the organism will glow with a greenish light when observed through a microscope 
under ultraviolet light. 


DISCOVER CENTER OF MILKY WAY GALAXY IS EXPANDING 

The “surprising” and mysterious discovery that the nucleus, or center, of the 
Milky Way galaxy in which the sun, earth and other planets are located is ex- 
panding has been reported. 

The hydrogen gas of a spiral arm in the Milky Way’s gigantic pinwheel of 
stars is streaming outward as well as rotating around the galactic hub, Leiden 
astronomers have found. 

Dr. H. C. van de Hulst of The Observatory, Leiden, The Netherlands, told 
the Solvay Congress the discovery was a product of tuning in on radio waves 
at various frequencies using the 82-foot-diameter radio telescope at Dwingeloo, 
Holland. 


Why Didn’t They Tell Me? 


Cecil B. Read 
Mathematics Editor, University of Wichita, Wichita, Kansas 


SCHOOL SCIENCE AND MATHEMATICS takes pleasure in presenting 
the second of a series of articles which attempt to present the view 
point of the beginning teacher of secondary school mathematics. 
Various teachers who are in their first or second year of teaching 
have been asked to write a letter such as might be sent back to the 
professor or school where they received their training. 

It is hoped that letters of this type may be helpful not only to other 
beginning teachers but to those who are involved in the training of 
such teachers. 

Wichita, Kansas 
Dear Professor: 

You have assumed a great responsibility in our profession through your en- 
deavor to train teachers. I and other beginning teachers are deeply indebted to 
you for your untiring work and devotion. 

However, there are some problems for which I was not adequately prepared in 
school which I have encountered in my first year and a half of teaching. Why 
didn’t you tell me that not all students in the classroom are eager to learn? Al 
though there are those who enter into their work enthusiastically, I have found 
those who have the attitude that they will try to “get by” with minimum effort. 
This problem of stimulating interest and of motivation is a challenging but dif- 
ficult one. 

A problem associated with lack of motivation is lack of preparation in earlier 
work. Being a mathematics teacher, I am more familiar with weaknesses appear 
ing in the student’s arithmetic background than in any other area. Specifically, 
some of my ninth grade students can not yet adequately perform the fundamental 
operations with whole numbers, fractions (common or decimal), nor can they 
understand and use per cents. They have great difficulty understanding state 
ment problems. This problem is not unique to my position, but several of my 
colleagues have expressed the same opinion. In an effort to remedy this situation, 
we spent the first semester of the ninth grade in a concentrated review of those 
areas. 

Nor did you tell me that defining standards and a grading scale is a difficult 
problem for us beginning teachers. My first year I established certain minimum 
percentages for various grades but found myself lowering them to keep from fail 
ing a large proportion of my students. Just what should the minimum require- 
ment be for those who are taking mathematics to meet the State requirement for 
graduation from high school? Should this minimum requirement be different for 
those who plan to take more mathematics? In my own limited experience, I have 
found that sometimes a ““D” is merely a gift and not earned. Is this as it should 
be? How much weight should be given to the student’s “ability” as against his 
actual performance? Questions such as these need to be answered before the 
teacher can give consistent grades. 

Your teaching of the importance of recognizing individual differences in stu- 
dents made me aware that we seem to gear our teaching for the “‘average’’ stu- 
dent, sometimes stunting the growth of our best students. As beginning teachers 
we seem to favor helping the poorer student, thereby ignoring or failing to stimu- 
late the minds of our future scientists, statesmen, and world leaders. How can 
we spend a great amount of time trying to teach one student enough to ‘‘pass”’ 
and at the same time do justice to the “above average” student in extra projects 
and topics? 
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Fhe solutions to some of these problems are largely dependent upon one’s 
philosophy of education, which although dynamic should have its foundation in 
the training period. Some possible teaching problems were discussed in class and 
were helpful to me but many of these problems were discussed in theory, often 
lacking practical application. Greater emphasis upon practical applications is 
possibly the solution for more effective beginning teaching. 

Sincerely, 
A Former Student, 
ArTHUR D. GOERING 


Dear Professor: 

| have been teaching now for one semester, and thought it time to write and 
let you know how I am coming along. I suppose you have heard only too often 
the time worn expression stated so frequently among first and second year 
teachers, namely, ‘Why didn’t they tell me”? You may think that I have nothing 
but complaints and troubles to tell you, but on the contrary, I haven't a single 
major problem that confronts me. True there are several little things that may 
irritate me from day to day, such as what to do with the student who never has 
his assignment, or how to make some students sit up and pay attention to what is 
going on. Yes, these are just minor things which every teacher knows about and 
which every teacher must use his or her own method of puiiishment on, for this 
cannot be taught to us in college or answered in a book. 

This letter is not intended to demonstrate my discipline problems because as I 
stated earlier, I have none which require special attention. As [ look back over my 
college career and during my preparation of becoming a teacher, my instructors 
pointed out and told me mostly the bad points and hard times in the teaching 
profession. So my answer to the so often heard question of ‘Why didn’t they tell 
me,” would be; Why didn’t they tell me what a wonderful and rewarding ex- 
perience it is? 

When school first started this fall, I went into the classroom with the idea that 
most students enjoyed being unruly and would have to be treated with an iron 
hand, and that they would naturally give the beginning teacher a bad time. After 
a few weeks I found to my amazement that they were not nearly as bad as I had 
been led to believe. 1 do not mean that you should go into the classroom a “softy,” 
for you must let the students know who is “boss’”’ and what to expect in matters 
of discipline as well as assignments. Although teaching, as well as other profes- 
sions, is sometimes tiresome I find in it a personal and spiritual strength which 
| feel would not and does not exist in any other profession. By this I mean it feels 
great to see young minds start to develop and broaden into thoughtful and 
educated citizens and \eaders of tomorrow and to know that I had a part in 
helping to educate these minds. To see seated before me students with imagina- 
tive and creative minds wiiling to grasp higher each day for the powers of logical 
reasoning, and to see and hear them put this reasoning to use in their own lives. 
I suppose too, and here I might sound like an egotist, that since we have advanced 
from the Atomic Age to the Age of the Sputnik and outer space, in an age where 
the world is crying for mathematicians and scientists, that I as a mathematics 
teacher may be helping a student build his scientific foundation in becoming per- 
haps one of the greatest scientists of the time, and believe me this does leave a 
wonderful feeling. 

This then is education at its best, and this is the part that is so rewarding to 
me. Yes, why didn’t they tell me about this the bright side of the teaching profes- 
sion? 

Sincerely, 
Cuartes D. WATKINS 
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Dear Professor: 

The hardest part of letter writing for me has always been beginning. Invariably 
my letters start with “Sorry I haven’t written sooner, but... ,” and I’m afraid 
this is no exception. Let’s assume that it’s better late than never. 

As you know I am in my first vear of teaching at one of the larger schools in 
Illinois, certainly larger than any with which I have been acquainted. There 
are in this one building some 5300 high school students and approximately 600 
junior college students. There are about 200 teachers on the staff of which 25 are 
in the mathematics department. Perhaps this is the most impressive thing about 
the school at first glance. 

I would like to tell you a little about our mathematics program. We are offering 
a triple track system: a flexible two year general mathematics track, the tradi- 
tional four year college preparatory track, and finally, the accelerated track. 
It is the latter that I find most interesting. This program is only in its second year, 
but things have been progressing nicely. The head of our department carefully 
screened incoming freshmen and established a number of “honor mathematics”’ 
courses. These students completed the traditional first year algebra plus ad- 
vanced algebra in their first year. This year they will complete what is normally 
plane and solid geometry. Next vear they will be studying trigonometry and 
college algebra. By the senior year these students should be well into calculus. 
I remember your telling us about such programs, but I could not imagine high 
school students studying calculus. However, after meeting and working with 
these students, I can see the need for such a program. 

Although I am not involved with the accelerated courses, I come in contact 
with some of these students through the mathematics club. I am cosponsor of 
this club and find that it has been a rewarding experience. Sometime I’d like to 
tell you of our activities, but at present I have a couple of problems that may be 
of more interest to you. 

My main problem is, unquestionably, general mathematics. It is difficult to 
pinpoint the source of difficulty since one thing leads to another, and all of my 
difficulties are somewhat related. I guess the problem could be stated as an in- 
ability on my part to become enthusiastic. But where does this lack of motivation 
originate? Frankly, I sense a feeling of futility in trying to “‘drive home” a point 
only to have it forgotten the next week or even the next day. I think the stu- 
dents sense the futility of repeatedly working with material they have been 
struggling with throughout elementary school. In my limited experience it ap- 
pears that algebra students learn quite readily; the brightest students may some- 
times learn in spite of the teacher, but the slow ones learn very little despite the 
teacher. Someday I intend to administer a proficiency test to incoming general 
mathematics students and then retest them upon completion of ten months work 
to see what improvements are made, if any. Do you think I am justified in saying 
these things? Sometimes I reproach myself for not being able to do a better job. 
I often recall your telling about the late Dr. Ralph Schorling and his remarkable 
ability to reach the slow learners. There must be a spark of inquisitiveness present 
in these students but how can the spark be nurtured and made to grow? 

I have found that classroom procedures and techniques that work splendidly 
in algebra are not always the best in general mathematics. The techniques that 
new teachers use for the most part are not learned in methods courses or in prac- 
tice teaching. They are, in my opinion, a composite of techniques learned from 
various college professors under whom they have studied. Obviously, there is 
going to be no opportunity to pick up techniques transferable to the general 
mathematics classroom. I would gladly trade some of the courses that appear on 
my college transcript for a course in ‘‘How to Teach General Mathematics and 
Make It Meaningful” or ““The Psychology of the Slow Learner.” 

Another aspect of my teaching that I am dissatisfied with is my inability to 
properly enrich my algebra courses. However, I think that this problem will take 
care of itself with more time and experience. I certainly am thankful that you 
made us familiar with the wealth of material available in the various mathematics 
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journals. IT don’t think that this point can be over-emphasized. I have worked 
some of this material into the courses and it has been quite successful. To me, 
more of this type of material would have been very useful. Perhaps it would be 
possible and desirable to offer a course that would deal chiefly with reading arti- 
cles in mathematics journals and working them up into units which might be used 
to enrich the usual topics of algebra. 

Looking back over this letter it appears as though I am unhappy with teach- 
ing, but actually this is not the case. I enjoy teaching and truly love young folks. 
[ only hope that with time I can become the best teacher I am capable of be- 
coming. My wife and I would enjoy hearing from you, and please forgive me for 
not writing sooner. 

Sincerely yours, 
Dawn C. FARRIS 


EACH SECOND ATLANTIC LOSES SIX 
MILLION TONS OF WATER 


Six million tons of water each second are lost by the North Atlantic, and 
exactly this amount is fed into the North Atlantic from below the equator. 

rhis and other findings about the major ocean currents of the world are re- 
ported by Dr. F. G. Walton Smith of the International Oceanographic Founda- 
tion to the Smithsonian Institution. 

The major currents circulate continually, making a clockwise circuit in the 
northern oceans and a counterclockwise one in the southern oceans. In general, 
the current flowing toward the pole on the western side of the ocean tends to be 
comparatively narrow and fast, whereas the corresponding current on the east, 
flowing toward the equator, is wide and slow. 

Best known of these ocean rivers is the Gulf Stream. In the west it carries 
between 25,000,000 and 50,000,000 tons of water a second northward in a narrow 
stream flowing up to six knots. It crosses the North Atlantic, then veers south- 
westward off the coast of Africa, where it is known as the Canaries Current. To 
complete the circuit, it crosses the Atlantic again, very slowly, and spreads over 
a wide area. 


FIND WAY FOR CUTTING COSTS OF HEAVY WATER 


A way of cutting the production costs of the heavy water, or deuterium, used 
in nuclear reactors by concentrating the scarce material with bacteria has been 
discovered. 

The method works in the oceans, and should prove feasible for large-scale 
production if the bacteria can be grown in sufficient quantity. 

The concentrating effect was found by chance when four Government scientists 
were testing the composition of ocean sediments. They found an unexpectedly 
high enrichment of normal hydrogen. 

The bacteria responsible is believed to belong to the genus Pseudomonas. The 
deuterium is concentrated in the residual nutrients, the bacteria or the water 
between the grains of the sediment. 

The scientists discovered the bacteria’s ability to concentrate deuterium by 
studying the composition of gas generated by bacteria in sediments collected off 
the Bahama Banks. Since the gas generated was remarkably low in deuterium, 
the bacteria must have concentrated it. 


What Schools Can Do Immediately Under Present 
Conditions to Help Meet the Problems in 
Science Teaching 


Steven J. Mark 
Kent State University, Kent, Ohio 


Confirmation of Russian success in space travel accomplished in a 
short time what many educators and other civic minded citizens were 
attempting to do for many years, but without success. The Russians 
informed us that too many of our able students are deliberately steer- 
ing clear of science, math, and other courses where studying is re- 
quired. An examination of school programs makes it remarkably easy 
to do so. It is possible for a student to make the honor roll, to receive 
special scholarship awards, and to receive other forms of recognition, 
with minimum effort, by careful planning of his schedule. He enrolls 
only in the easier courses. There is a place in our school system for the 
so called ‘‘easier’’ courses; however, the enrollment in these should be 
limited to those who cannot benefit from the more challenging and re 
warding studies. 

It is true that steps must be taken immediately to alleviate the 
shortage of scientists and science educators. These steps must be 
planned in terms of long range objectives. The space-travel age is 
with us. We and our children will be influenced by it for many years. 

Parents play an important role in the education of their children dur- 
ing their formative years. It is during this time that children learn 
through imitation and questioning proclivities. Parents can help their 
children develop science interests by ‘‘exposing”’ them to literature, 
toys, and travel-experiences that have a science-ilavoring. 

Science should be structured in the elementary grades along the same 
avenues of significance as the three r’s. Psychologists have proved that 
children, even those in kindergarten, are ready to learn to read, write, 
count, and study science sooner than what most teachers believe them 
to be ready for these experiences. The children come to schoo] with a 
greater wealth of knowledge about their world than did children of 
years ago. This has been made possible by their greater interests in 
reading, television, and travels. There is a need for children in the 
elementary grades to spend less time in the sand box, in finger paint- 
ing, in the making of dolls, and in building block houses. More time 
must be spent on meaningful content. 

Starting with the kindergarten, each child should be given oppor- 
tunities to master basic science content and concepts in terms of his 
needs and abilities. Functional science vocabulary must not be over- 
looked. Science, as a basic subject, should be taught in each grade. 
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It should be organized in such a manner that each teacher knows 
the science experiences the children had the previous year, those they 
are to have this year, and those they will have the following year. 
Such planning results in continuity in the science program. 

When children, who had an organized science program in the ele- 
mentary grades, reach the end of the eighth grade, they may be per- 
mitted to take biology in the ninth grade. This should be decided on 
in terms of their school marks, aptitude tests, and teachers’ recom- 
mendations. Under such a program, secondary students may study 
additional sciences without the addition of more science teachers. 
There is nothing undemocratic about this procedure. We have been 
giving special privileges to students who have shown unusual abil- 
ities in music, drama, basketball, football, etc. 

In the laboratory sciences there is a distinct need to utilize the labor- 
alory periods more efficiently. Students should be encouraged to do 
more of their own planning of experiments, and recording of ob- 
servations. Studies have shown that students who devise their own 
methods, under supervision, do better than students who are told 
specifically what to do when compared in their abilities to use the 
scientific method. 


Many schools in our country are experimenting with other methods 
to help solve the many problems of science teaching. Among some of 
the more importanf and more successful are: 


(1) The shortage of science and math teachers may be partially solved by re- 
leasing such teachers from study-hall and non-science extra curricular activities 
or responsibilities. 

(2) Develop a higher esteem for scholarship among parents and students. 

(3) Keep the students informed of the available scholarships. 

(4) Encourage high school students to go steady with books rather than with 
boys or girls. 

(5) It may be possible to have Saturday morning science work shops. The 
same may be done during summer vacation. 

(6) Present to the student body well planned science assemblies consisting of 
films, speakers, or science demonstrations. 

(7) Work for better salaries, improved working conditions, and better labora- 
tory facilities. 


SATELLITE’S RADIO SIGNALS SCINTILLATE LIKE STARLIGHT 

The radio signals from U. S. satellites scintillate in the same way that stars 
twinkle. 

An Australian scientist reported on the radio “twinkling” of Explorer I and 
Vanguard I in the British scientific journal Nature. 

To confirm that the satellites’ radio scintillations were due to effects in the 
high atmosphere, the twinkling of heavenly sources of radio waves was measured 
at the same time. “Most of the high values” occurred on the same days, Dr. O. B. 
Slee of the Radiophysics Laboratory, Commonwealth Scientific and Industrial 
Research Organization, Sydney, found. 


Are College Science Courses Scientific? 


Paul Westmeyer 


Instructor in Education, University of Illinois 


We hear and read a lot of criticism of secondary school science pro 
grams these days; it ranges all the way from “they are too easy, 
watered-down, diluted, spread out, of little intellectual worth” to 
“they are too rigorous, too much like college courses, too hard, too 
uninteresting to students.’’ Since recent evidence of Russia’s status 
in scientific areas, there has been a lot of pushing to make high school 
science courses more content-centered, more rigorous, in general more 
like college science courses except on a lower plane. 

Much of the criticism is deserved, no doubt, for the methods and 
content of our science courses do vary widely. But doesn’t much of 
the criticism also apply to college science courses? 

It is a reasonable assumption that college level courses in a given 
subject are much more uniform than secondary school courses in that 
subject the country over. The aim in such courses at the college level 
is clearly to impart a given set of knowledge so that the student can 
move on to the next higher “‘set of knowledge,” ad infinitum. (This 
is not in itself bad, but here is the first reason why high school courses 
cannot be uniformly set up in emulation of succeeding college level 
courses. A great many of the students are never going to progress to the 
next set of knowledge.) 

Even though an admitted aim of science courses at the college 
level is to impart knowledge of facts it is still expected, explicitly or 
implicitly (as the case may be), that a student who has gone through 
a series of courses should display certain skills essential to the scien- 
tist (beyond a broad and ready knowledge of facts). He must, for ex- 
ample, be able to analyze a problem situation and from it define a 
specific problem; he must be able to state hypotheses and devise 
ways of testing them; he must be able to collect and discriminate 
among data in solving a problem; and he must be able to apply 
proven principles to novel situations. 

Are the graduates of college science courses then able to do these 
things? (The normative question is even more fundamental: Should 
not all college graduates be able to do these things? Since many 
young people do not attend college, should not high school graduates 
be able to do these things? In other words, aren’t these really among 
the basic aims in education?) 

On a recent test given to certain college graduates, who had 
“scientific training’? one question involved drawing hypotheses from 
certain data which were given. The data, involving biological phenom- 
ena, were so stated that the only hypotheses that could be based 
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upon them would be directly contrary to “facts” taught in basic 
biology courses. The examinees were asked to discover the hypoth- 
eses and in particular to state how they might be proven or disproven. 
Now, if the science courses in college had taught the recognition of 
hypotheses (although in this case they were quite obvious) the gradu- 
ates should be able to answer the first part of the question correctly. 
Kighty-two per cent did so. 

On the other hand, if the courses had really taught facts and the 
ability to apply them in a variety of situations, the discussion of the 
necessary hypotheses might be expected to point out in some way or 
another that, though the hypotheses were based upon the data given, 
they were already disproven. Hence something in the data must be 
erroneous. Only five per cent noted this discrepancy. This example 
from the field of biology seems to indicate an almost total lack of real 
critical thinking. 

Nor does the lack lie only in the field of biology. On another occa- 
sion* questions involving application of the elementary principles of 
convection of gases, refraction of light, and “action equals reaction’”’ 
were asked of college graduates with training in physics. The natures 
of these three questions were such that the first required only recogni- 
tion of the correct principle, the second allowed for choice of an alter- 
native “‘principle’’—wrong but apparently equally plausible (Is light 
moving from a dense to a lighter medium bent foward or away from 
the normal?), and the third required the examinee to sift through a 
lot of extraneous material to arrive at the correct principle. 

In answering, 16% failed to identify convection, 27% did not cor- 
rectly describe the principle of refraction and apply it, and 70% were 
unable to sift enough material to get at the basic principle of jet 
motors. Thus a lack of critical thinking on physics questions was also 
apparent. 

There appears also some discomforting data on questions in chem- 
istry. A chart was printed showing the solubility curves of several 
salts. The top portion of the graph was lopped off so that two curves 
were incomplete (that is, they ran out the top of the chart instead of 
from side to side, 0° to 100°C.). The question related to this graph was 
to identify the salt ‘‘most soluble’ (defined as the one of which the 
greatest quantity would dissolve in a given amount of water) at 
specified temperatures. One answer required some degree of extra- 
polation since the top of the graph was missing but the curve involved 
was nearly a straight line and the correct answer was obvious if any 
extrapolation was done. Seventy-eight per cent missed this answer en- 


* The various tests and groups discussed here are not identified because the of obvious possibility of embar- 
rassment to some examinees and the descriptions are just a bit disguised for the same reason. The percentages 
are precisely as reported, however. 
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tirely, choosing as the “‘most soluble” salt in this case the one whose 
curve was highest on the graph. 

Isn’t the very nature of learning all tied up with extrapolation? 
Isn’t this the basis of generalization, which in turn is the whole pur- 
pose of scientific investigation? 

There are other, equally disconcerting, data to the same point but 
those stated above are sufficient to serve as examples. The contention 
is not that all college science courses are missing the boat. It is rather 
that the re-examination of methods and content which is admittedly 
necessary at the secondary school level is not inappropriate at the 
college level also. 


Challenges to Education* 


Harold Pluimer 


Renville, Minnesota 


We are living in the best nation in the world—despite the fact that 
we spend more on whiskey than on education; despite the fact that we 
spend about 4% of our national income on education compared to 
10% during the depression of the 30’s; despite the fact that we spend 
more on chewing gum than on medical research (and some teachers 
think it is all chewed in their room), and despite the fact that we 
spend more on comic books than on all textbooks. 

Suddenly we’ve been awakened from our prosperous downhill 
dream—and Sputnik was the alarm clock. 

Let us remember that history is the story of the rise and fall of great 
nations. Babylon, Bagdad, Constantinople, Rome. Is the United 
States next? Many people think that this is entirely within the realm 
of possibility, especially in the light of recent events. 

During the last 12 years Russia has massed a might many many 
times greater than the Wehrmacht and the Luftwaffe of Hitler. 

And how did she do it? Not through men, machines, or military 
schools but through study, science, research, and brainpower. For ex- 
ample every Russian high school graduate has had 10 years of mathe- 
matics, 7 years of biology, 5 years of chemistry, 4 years of physics, and 
one year of astronomy. Six days a week and 4 hours of home work 
every night. 

And what have we been doing here? We’ve been living so fast a 
material life that we have to resort to tranquilizers. I think instead 
of taking tranquilizers we should take to the testaments. For some of 
the soul-searching answers can be found in “The Sermon on the 
Mount.” 


* A paper presented to the Convention of the Central Association of Science and Mathematics Teachers’ 
Chicago, Illinois, November 29-30, 1957. 
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And what have we been doing in the schools? One out of every 4 
graduates has had one year of chemistry; one out of every 5 graduates 
has had one year of physics; and less than one out of every 7 has had 
one year of advanced mathematics. I would like to cite one example 
from my travels throughout the country—and I cite this not because 
it is extreme but is a typical situation in the area I am working. I 
graduated from high school 19 years ago. I remember my biology 
course, almost like it was yesterday, because I was fortunate to have 
one of the finest teachers I have ever had the privilege of working 
with—now Dr. Gordon Mork of the University of Minnesota. We had 
one microscope and I was so fascinated by the wonders of the micro- 
scopic world that I worked 3 months for the athletic department 
cleaning basketballs and equipment. I earned $9 and bought myself 
a microscope. I still own that microscope. Several weeks ago I was 
privileged to visit the school for one week as part of this traveling 
teacher program. The biology enrollment has doubled since my time 
as a student. Now they have two microscopes! 

Now what do you think Russia is going to do with all this might? 
If we have any doubt let’s see what has happened to Estonia, Latvia, 
Lithuania, Albania, Bulgaria, Hungary, Poland, Czechoslovakia, 
Rumania, Vietnam, Tibet, North Korea, and China. It reminds me 
of the sad plight of Neville Chamberlain after his historic flight from 
Munich. The following day he addressed Parliament and said “I have 
in my hand a treaty of peace signed by Herr Hitler.’’ And the follow- 
ing day the London papers read ‘“‘Peace in Our Time.” Yes, this was 
peace in our time—a peace treaty with Hitler was the “kiss of death.” 

I think it is about time we realize that the fate of this country will 
not be decided on the gridiron or the basketball court but in the class- 
room, and in all probability the science classroom. And it’s about time 
we become more concerned with Nobel prizes than the World Series. 

This past summer we had the privilege of visiting with some of the 
nation’s top scientists. In many I noted a grave concern relative to 
our future in this country. Bear in mind this was BS—before Sput- 
nik. Now, of course, the situation is even darker. 

Sputnik is a sobering symbol of Soviet strength. What would the 
Nazis have done with an ICBM and a nuclear warhead? There is no 
doubt what they would have done. And what is the difference be- 
tween a Nazi and a Communist as far as their objectives are con- 
cerned? It takes less effort to direct a missile from Russia to the 
United States than it did to launch Sputnik IT. 

We seem to console ourselves with the fact that we need not fear a 
country that cannot make a flushing toilet. There is your answer. 
They are sacrificing their flushing toilets and their Roadmasters for 
Sputniks. 
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Now this places a tremendous responsibility on the school. For the 
schools are the breeding places for brainpower so essential for our 
national security and the preservation of our way of life. Now what 
about the immediate future of our schools? At the beginning of the 
fall term of 1957 there were about 200,000 vacancies for qualified 
teachers in the high schools of the United States. This does not mean 
that there were 200,000 vacant classrooms. The real tragedy is that 
they were filled by unqualified personnel. Nothing can pay for the 
deficiencies of poor teaching. Poor teaching, sub-standard policies, 
and inadequate equipment are absolutely prohibitive. Adequate 
salaries and equipment much less. In order to alleviate this situation 
25% of all college students enrolling next fall term must elect to take 
teaching as their career—with the future of facing a salary—a 
national average—of $3600. This is absurd and ridiculous for one 
can make more money drawing beer or driving a truck. So you see 
that money is one answer—although money alone will not solve the 
educational problem in these crucial times. Just as we had no choice 
at Pearl Harbor, we have no choice now. 


PHONE CALLS AND TV SHOWS 
TO BE SENT SIMULTANEOUSLY 


Television programs and private telephone conversations can be transmitted 
together over long distances by a single radio relay system now being built in 
Canada, a meeting of the American Institute of Electrical Engineers was told. 

The “stacking” or ‘‘double decking” of telephone and television circuits proved 
to be “‘entirely feasible and economically attractive” in tests of a limited number 
of circuits over ranges of 200 to 1,000 miles, a team of U. S. and Canadian en- 
gineers reported. 

A system based on the test results will span Canada from Halifax to Victoria 
as a answer to the problem of providing network TV service as well as long-dis- 
tance telephone communication to a number of widespread cities requiring only a 
few circuits to meet their demands. 


CHEAP FRESH WATER FROM SALT WATER FORESEEN 
Cheap drinking, industrial and irrigation water from salt water will be avail- 
able in the United States as soon as a way is found to eliminate scale in boilers. 
The use of gigantic boilers to distill salt water as a means of overcoming a 
threatened shortage of fresh water was examined by scientists from more than a 
dozen nations. 

W. L. Badger and Associates, Ann Arbor, Mich., said their studies with equip- 
ment already available show that steam boilers will be practical as a source of 
cheap water, particularly if electrical power can be tapped from the process and 
sold. Mr. Badger said the sale of electricity from the steam plants would reduce 
the price of the converted water about 20%. 

The major problem cited by Mr. Badger is that of ridding the boilers of scale 
formation that hinders their operation. The equipment and operation of water 
conversion plants would be very similar to steam electrical generating plants. 


Senior High Schooi Mathematics 


Marc A. Laframboise 
University of Detroit, Detroit, Michigan 


Recent developments in the world picture of science have been 
causing some concern over the educational potential of the high school 
years. There has been an increasing realization in some instances that 
the secondary educational pattern is not accomplishing what it might 
and could, especially in the field of science including mathematics. 
High School teachers are asking the colleges what kind of preparation 
should be given the budding scientist or mathematician. Some High 
Schools are realizing that their science programs in some areas are 
inadequate. 

We shall be concerned here with the question of mathematics in 
the High School and the preparation in mathematics for those stu- 
dents pursuing this discipline in college. 

In the past, secondary school courses in mathematics have usually 
included courses through intermediate algebra, trigonometry and 
solid geometry. This was and is a very satisfactory program pro- 
vided the courses are substantial in content and well attended. A 
significant cause for recrimination however lies in the fact that these 
courses are optional and elective even for the better students as well 
as for those bound for college. Work in many instances is haphazard 
and superficial in view of the duplication of these courses in the col- 
lege freshman year. 

This writer is inclined to remark at this point that the first year of 
college mathematics should be devoted to a good substantial course 
in calculus and that the entering freshman student with an interest 
or need for mathematics be prepared for this to the extent of a fairly 
complete preparation in college algebra, trigonometry and solid and 
analytic geometry in the high school years. 

Such a program would necessitate of course separating the able 
student from those of modest ability, otherwise the program will be 
geared to the mediocre student. A separation can and should be ef- 
fected as soon as possible and certainly no later than the end of the 
second High School year. It is apparent to all those who wish to see 
that many students are more facile and more able in learning. Are all 
students to be deluded from this distinction until the college years? 
An early separation according to performance could have a salutary 
effect on the lackadaisical. 

The first two high school years need not change basically as re- 
gards mathematics. At present these years are devoted to the rudi- 
ments of algebra and plane geometry. However from the third year 
on the work should become earnest and intensive. 
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The first semester of the third year could be devoted to a course in 
intermediate algebra to be followed in the second semester by a 
course in trigonometry with emphasis on the analytical aspects. 

The first semester of the fourth year could be devoted to a course 
in what is presently called college algebra starting from the theory of 
quadratics and embracing such topics as mathematical induction, 
complex numbers and ending with the elements of the theory of 
equations and determinants. 

The second semester of the fourth year could be devoted to the 
rudiments of plane analytic geometry followed by solid geometry with 
the analogies of plane to solid analytic geometry. 

If college mathematics were to start with calculus the High Schools 
would, in all probability, do a more thorough job in algebra, geometry 
and trigonometry, knowing that there would be no repetition in 
college. Further, if remedial work in college is necessary, if given 
without college credit, it would place the responsibility for such prep- 
aration upon the High School. Actually is this not where it belongs? 
This preparation for calculus should certainly not be beyond the 
capabilities of a serious senior high school student. 

Such a program would move the mathematics work in college ahead 
one full year. The High School would have an objective and definite 
commitments. 

The program herein suggested would comprise the following: 

(A one-semester course implies 5 meetings weekly over a semester of 
some 18 weeks more or less) 


YEAR I: The rudiments of algebra, plane geometry, and general 
mathematics. 


YEAR IT: A continuation of the first year algebra and geometry with 
an introduction to solid mensuration. 
Here, at the latest, the students are separated. 


YEAR III: Stress algebra and graph work 


Ist Semester—Intermediate algebra 
Numbers, Products, Factoring, Fractions, Exponents, Radicals, 
Equations, Functions, Graphs, Linear Equations, Simultaneous 
Equations, Quadratic Formula. 

IInd Semester—Trigonometry 
Usual topics. Stress analytic trigonometry, equation solving, 
logarithmic properties. 


YEAR IV: Stress algebra and function sketching. 


Ist Semester—‘‘Co!. re Algebra” 
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Theory of Quadratics, Ratio, Proportion, Variation, Progres- 
sions, Binomial Theorem, Inequalities, Mathematical Induction, 
Complex Numbers, Permutations, and Combinations, Interest 
and Annuities, Logarithms, An Introduction to the Theory of 
Equations and Determinants. 

IInd Semester——Plane Analytic Geometry and Solid Geometry 
Equations of Lines and Conics, Distance Formulae, Elementary 
Properties, Analogies in Three Dimensions from the Solid 
Geometry 
Mensuration Formulae, Areas and Volumes of Parallelepipeds, 
Cylinders, Pyramids, Cones. The Prismatoid. The Sphere and 
Zones. 

The graduating high school senior would now be ready for calculus. 
This would be a big step in the right direction, moving the college 
mathematics program forward one full year for the better and better 
prepared student. 


HIGHLIGHTS OF THE 1958 CONVENTION PROGRAM 
GENERAL OUTLINE 


Clyde T. McCormick 


Vice-President, CASMT, Illinois State Normal University, 
Normal, Illinois 


It is our wish to keep members and friends of Central Association of Science 
and Mathematics Teachers well informed in advance of the program and activities 
of the forthcoming 58th annual convention (November 27—29, Claypool Hotel, 
Indianapolis). Here, in very brief outline, are some of the highlights of the 1958 
convention program. 


1. The convention opens Thursday evening with a program centered around 
the general theme of the convention, ‘““The Challenge of Science and Mathe- 
matics in a Free World.” Dr. Thomas P Carney, Vice-President, Eli Lilly 
and Company, Indianapolis, will speak on “What is the Challenge of 
Science and Mathematics?” This will be followed by a panel on the theme, 
‘‘How is CASMT to meet the Challenge on the Elementary, Secondary, and 
Advanced Levels?”’ Dr. Rose Lammel, Professor of Science Education, 
Wayne State University, wit represent the elementary level. Professor Paul 
Klinge, Coordinator for School Science, Indiana University, will represent 
the secondary level. Professor Ralph C. Huffer, Chairman, Department of 
Mathematics and Astronomy, Beloit College, will represent the advanced 
level. 

. Governor Harold W. Handley of Indiana will extend Greetings and Wel- 
come to the first general session on Friday morning. This will be followed 
by an address by Professor E. H. C. Hildebrandt of Northwestern Univer- 
sity. He will address the Association on “Our Debt to the Middle East— 
Can it be Repaid?” Following this address, Mr. Wayne H. Kincaid, In- 
dianapolis, will demonstrate “Simple Devices for Teaching Atomic Struc- 
ture.” The presentation consists of a series of experiments and flannel 
boards explaining in a fascinating fashion some of the fundamental ideas 
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concerning nuclear energy and possible future uses. He will describe ap- 
paratus one can make, 


. An exceptional program made up of five parts is planned for Friday a/ter- 


noon. Those attending the convention will have a choice of the following: 


(a) 


(b) 


(d) 


(e) 


Tour No. 1—Pitman-Moore, a biological company, Indianapolis, 
Indiana. Arranged by Mr. James H. Otto. 

The tour will begin with a luncheon at 12:30 in the laboratory’s 
dining room. The group, limited to 50, will visit the company’s bio- 
logical laboratories near Zionsville, 15 miles northwest of Indianapolis, 
and will make brief stops at the firm’s research farm, virus research and 
pathology laboratories in the same area. 

A special effort will be made to show the teachers as broad a scope of 
research, product development and biological production as time will 
permit. Featured during the tour will be a visit to tissue culture 
laboratories, egg propogation and freeze drying units. Undoubtedly 
the visitors also will be interested in seeing the Salk polio vaccine 
laboratories, influenza vaccine production, as well as blood fractiona- 
tion (gamma globulin). 

Tour No. 2—Allison Division of General Motors at one of the Speedway 
Plants, Indianapolis, Indiana. Arranged by Mr. James H. Otto. 

Allison has extended an invitation to 100 science and mathematics 
teachers to spend some time with them, November 28. They will hear 
discussions from experts in the industrial field, who will explain the 
problems they cope with day-by-day and the application of math and 
science to these problems. 

The teachers will have the opportunity to see jet engines, the test 

stands, a U. S. Army tank equipped with an Allison Transmission, and 
the service school where service representatives train members of the 
Armed Forces in the maintenance of jet engines. There will be time 
for discussions with various members of the staff in small groups. 
Tour No. 3—TInstruction Center Indianapolis Public Schools—‘Here’s 
how we do it in elementary science—Do you want to try it?’”’ For the 
elementary science and mathematics teacher. Limited to 50 participants. 
Pre-registration required. Arranged by Mr. Newton Sprague. 

An overview of areas which are available for elementary teachers to 
participate in basic laboratory demonstrations illustrating scientific 
facts and principles which they can teach in their classrooms will be 
presented by Dr. Newton G. Sprague and staff. 

Three work areas will be available and select basic materials will be 
provided for those wishing to construct certain simple pieces of equip- 
ment for their own classrooms. Experienced teachers and resource people 
will provide guidance and “know-how.” 

1:30 p.m.-5:15 at Hotel 

An Experiment in Science to Answer the Challenge—The Project of 
the Physical Science Study Committee, Cambridge, Massachusetts, 
will be represented by Dr. Elbert P. Little. The program will include two 
20-minute movies as well as demonstrations of several pieces of ap- 
paratus. Also, the program will include interesting reports on the 
exercises and plans of the Physical Science Study Committee. 

1:30 P.M.—5:15 p.m. at Hotel 

An Experiment in Mathematics to Answer the Challenge—The Project 
of the University of Illinois Committee on School Mathematics, 
Urbana, Illinois. 

Dr. Max Beberman will present a general description and statement 
of objectives of the UICSM Project. This will include a report on 
present status and extent of operation. 

A demonstration class will give the audience an opportunity to ob- 
serve children being introduced to some of the ideas which are a part 
of the UICSM High School Mathematics, FIRST COURSE, and to 


(c) 
: 


Problem Department 


Dr. H. J. MULLER 
Friday Evening Speaker 


see in action the pedogogical approach used with this material. 

4. Greetings and Welcome will be extended at the Friday evening session by 
Mr. Phillip L. Bayt, Mayor of Indianapolis. Musical numbers will be given 
by the Colonial Chorus, George Washington High School, Indianapolis, 
Indiana. We are again happy to present another Nobel Prize Winner to 
our Friday evening audience. Dr. H. J. Muller, one of only two zoologists 
ever to win a Nobel Prize, Professor of Zoology and a Specialist in Genetics, 
Indiana University, Bloomington, Indiana. “A Hundred Years Without 
Darwinism are Enough.” 

. Saturday’s program promises to be a high-point of the convention. Top 
sectional programs, two hours in length, and built around the general theme 
should provide an opportunity for discussion and professional growth. The 
program will terminate with two luncheon speakers from the U. S. Office 
of Education. Dr. Ellsworth S. Obourn, Specialist for Science, and Dr. 
Kenneth E. Brown, Specialist for Mathematics, will discuss “How the 
Federal Government, Congress and the President, are Meeting the Chal- 
lenge of Science and Mathematics Education.” 


Problem Department 


Conducted by Margaret F. Willerding 
San Diego State College, San Diego, Calif. 


This department aims to provide problems of varying degrees of difficulty which 
will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here proposed. 
Drawings to illustrate the problems should be well done in India ink. Problems and 
solutions will be credited to their authors. Each solution or proposed problem sent 
the Editor should have the author’s name introducing the problem or solution 
as on the following pages. 

The editor of the Department desires to serve his readers by making it interesting 
and helpful to them. Address suggestions and problems to Margaret F. Willerding, 
San Diego State College, San Diego, Calif. 
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SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for solutions 
should observe the following instructions. 

1. Solutions should be in typed form, double spaced. 

2. Drawings in India ink should be on a separate page from the solution. 

3. Give the solution to the problem which you propose if you have one and 
also the source and any known references to it. 


4. In general when several solutions are correct, the one submitted in the 
best form will be used. 


LATE SOLUTIONS 
2609. Peter G. Speltz, Gardena, Calif. 


2609. Brother F. John, Philadelphia, Pa. 

2609. M. I. Chernofsky, Brooklyn, N.Y. 

2609, 2610. T. C. Smith, Austin, Texas. 

2610. Frank E. Milne, Halifax, N.S. 

2424. (May 1956) Proposed by Joseph Kennedy, Madison, Wis. 


It is observed that the totals which may be made by three dice may be made in 
the following number of ways: 


No.of Ways 1 3 6 10 15 21 28 36 36 28 21 15 10 6 


These numbers occur in the diagonal of the Pascal Triangle beginning at one 
end of the third row. 


1 1 
1 2 1 
| 3 3 1 
l 4 6 
etc. 


It is further observed that the diagonal beginning at the end of the nth row 
seems to give the number for dice. Why does this happen? 


Solution by C. W. Trigg, Los Angeles City College 


The number of ways, /, given for the total scores, T, of 9, 10, 11, 12 is incorrect, 
as may be seen from the following tabulation. Under C are listed the combinations 
of integers appearing on the faces of three cubical dice which have a desired total, 
T. Under P is the number of distinct permutations of each set, and f is the sum 
of the P’s. 


T=9 T=10 T=11 T=12 

( ( P P Cc P 
6 i 3 1 4 616 616 
1-4. 51¢6 S73 a 4 
2.3 64 205 | 3 
& 413 3 4 4) 3 A 

f=25 f=27 {=27 f=25 
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An insight into the true situation may be gained by considering the following 
triple table. In each case the heading consists of the total scores 7; which can be 
obtained by a single throw of a die. The single columns consist of the total scores 
T, which can be thrown with a single throw of nm dice. The columns in the main 
bodies of the tables consist of the number of ways, f,, that totals T, can be 
thrown with n dice. 

The construction of the tables can be seen by examining the middle table. The 
columns in the body of the table list the frequency /: corresponding to particular 
values of T: which may be identified by following the specific value of f2 diag- 
onally upward to the leit. The values of T; on the right are gotten for a particular 
frequency by adding the value of 7; at the head of the corresponding column 
and the value of T; at the end of the corresponding diagonal. 

Suppose it is desired to find the number of ways that 5 can be thrown with 
three dice. This total may be made by 4 with two dice plus 1 from another die, 
by 3 plus 2, or by 2 plus 3. The corresponding frequencies, in the third row, are 
34+2+1=6=/;. The value 6 is then recorded in the first column of the third 
table opposite 7;=5. In this manner, all values of /; are computed, the third 
table is completed, and construction of the fourth table is started. The process 
may be continued for » dice. 


1\ 

6 
n\ 


2 
3 
4 
5 


In the computation of the series of values for /s, the pth value may be gotten 
by adding the (p—1)th value to the pth value of fe. This is the same law of 
construction as applies to the Pascal triangle, so will yield values identical with 
the first six elements of the third diagonal of the Pascal triangle, but no more. 
This must be, since the seventh value of f, is not the same as the seventh element 
in the second diagonal of the Pascal triangle. Also, the first value of f2 does not 
appear in the sum that yields fs. In general, the first six elements of the nth 
diagonal of the Pascal triangle give the number of ways in which n, n+1, n+2, 
n+3,n+4, n+5 and 6n, 6n—1, 6n—2, 6n—3, 6n—4, 6n—5 can be thrown with 
n dice. 

This limitation is a function of the number of faces on a die. If each die has 


\ | 

Ti Ti 

In. \| Ts 
1 1 | | a] 4 
4 h | 4 
3 % 6 | 10 
| | 6 3 ne 
vat 4321) 18 6 1) 9 56 
1114] 9 5 6 4 3] 00 {27 25 21 15 10 | 108 
«6.6.8 61 10 | 12 125 
11 nu 12 | 2s 27 27 25 21 18] 13 | 140 

| 4 6| 13 | 25 27 27 25 21) 14 | 146 
23 ‘| 1S | 10 18 21 25 27 27| 16 | 125 
1231 6 | 6 0@ 18 21 25 27] 17 104 

| 3 6 10 18 21] 19 56 
1 3 6 10 15] 20 35 
i 4 20 
10 
1 3] 23 4 
1) 24 1 
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k faces, then the first k elements in the nth diagonal of the Pascal triangle will 


give the number of ways in which nm, n+1,-- +, 2+k—1 and kn, kn—1,---, 


k(n—1)+1 can be thrown with n dice. 


2583. (June 1957) Proposed by Helen S. Clark, San Diego, Calif. 


Find the equation of the line joining the circumcenter and the incenter of a 


triangle. 


Solution by C. W. Trigg, Los Angeles City College 


Let the vertices of the triangle be A(x, y:), B(x, v2), C(xs, ys), and the mid- 
points of AB, BC, CA be C,, Ai, Bi, respectively. Then if J be the incenter and 
O be the circumcenter, the equations of the lines joining the various points are: 


AB: x2) =0 
BC: (y2—ys)"—(x2— 2x3) 
CA: 


Al: = 
BI (vi — Ya) ¥— — Va) ¥— (a — 
Xe— 
2 2 
uty 
2 2 


Simultaneous solution of B,O and C,O gives the coordinates of O: 
+ — V1) — Ve) — (1 — V2) (Ve — Vs) (¥3— 
2 [21 (y2—ys) +.22(¥s— — 92) ] 

Simultaneous solution of AJ and BI gives the coordinates of J: 

xj = (ax, 

yi = 


where 
a=y (y2— ys)?-+ (x2 —x,)?, b= \ (x3— 
and 


c= \/ (vi — 2)? 4-(41 — X2)?. 


Then the equation of JO is 


(yo— yi) x—(xo— x1) +2091 — 


The result obtained by substituting the values of x;, y;, x0, yo, in this equation 
does not lend itself to reasonable simplification. If specific vertices A, B, C be 
given then the coordinates of J and O may be computed quickly and the corre- 


sponding equation of JO easily written. 
A solution was also offered by Brother Norbert, Chicago, III. 


2611. Proposed by Murray S. Klamkin, Lawrence, Mass. 


Determine the maximum area bounded by three mutually tangent congruent 


parallel ellipses. 
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Solution by the proposer 


To do this problem directly would be rather difficult. We first orthogonally 
project the ellipses so they become tangent circles. The area a bound by 3 tangent 
circles of radius } is easily obtained and is equal to 6?(./3—7/2). Consequently, 
the area bound by the three tangent congruent parallel ellipses is ab(./3—7/2) 
for any possible configuration. 

\ solution was also offered by John Nayler, Alberta, Canada. 


2612. Proposed by Julian H. Braun, Chicago, Til. 


Each side of an equilaterai triangle is divided into m equal parts and lines 
are drawn parallel to the sides and joining the points of division. Find, as a func- 
tion of m, the total number of regular hexagons within the figure. (The number of 
triangles in this figure is the subject of problem 2130, Scoot ScrENCE AND 
MATHEMATICS, 1949, p. 426.) 


Solution by the proposer 


Let the distance between two successive points of division be taken_as unit 
length. The number of regular hexagons measuring k units on a side is 0*23-“i 
and the largest such hexagons measure n/3, (n—1)/3, (n—2)/3 units on a side 
depending on whether » is a multiple of three or is of the form 3m+1 or 3m+2, 


respectively. In the first case the total number of regular hexagons is 


(n+1—3k)(n+2—3h), 
1 


3 


> , 


n(n?—3), n=3m., 


~ 


1 
2 
1 n 
2 
1 


Similarly, the other two cases yield: 


1 
H=— n=3m+1. 


n=3m-+2. 


A solution was also offered by W. R. Smith, Passe a Grille, Fla. 


2613. Proposed by C. W. Trigg, Los Angeles City College. 


Show how to dissect a non-equilateral triangle by straight cuts into three 
pieces which can be arranged to form two triangles similar to the given triangle. 


Solution by the Proposer 


If a is the smallest side of ABC, construct on AC(=)) a triangle CPA with 
CP=a+b and AP=2a+b. Take CM=2a and PN=a. Draw MA and NC in- 
tersecting at 0. Draw PQ extended meeting AC at D. Then by Ceva’s Theorem, 
AD:DC::(b?—a*):2a*. Draw a parallel to CB through D meeting AB in E. 
Connect D and F, the midpoint of EB. Straight cuts along DE and DF will dis- 
sect ABC into a triangle AED similar to ABC and into two other parts, which 
by rotating DEF about F until FB and FE coincide will form a second triangle 
D'DC also similar to ABC. 
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Clearly DFD’ and CBD’ are straight lines. Now triangle D’DC will be similar 
to A BC if and only if (b-—-DC: DE: :b:a::(a+DE):DC. Then 


a(b—DC)/b= DE=|b(DC) 


It follows that 
(b— DC) / DC = (6b? — /2a* 


thus confirming the dissection. 
This method fails for equilateral triangles. 


2614. Proposed by C. W. Moore, San Diego, Calif. 


An explorer has to cross a desert 8,000 miles in extent. He has a jeep which 
can carry his supplies and 200 gallons of gasoline. His fuel consumption averages 
20 miles per gallon. How should he proceed in netting up his caches of gasoline 
so as to use the least amount of gasoline in crossing the desert? 


Solution by Julian H. Braun, Chicago, Illinois 


The minimum amount of gasoling required is exactly 1,534!78/s093 gallons. 
This is deduced as follows: An optimum procedure is to always start from a 
supply cache with 200 gallons of gasoline when proceeding forward (except for 
one of the initial runs), moving forward to the next chosen point, depositing as 
much gasoline as will leave just enough to backtrack the same distance moved 
forward and backtracking this distance. To achieve the optimum solution back- 
tracking must be minimized. Let us suppose that the indicated operation is 
performed between two given points » times and is followed by a forward move 
without backtracking. If x, is the distance between two points, then 200x 
gallons can be established at the forward point by starting with 200(7+1) 
gallons at the preceding point, where x, is chosen to satisfy the equation 


n(200 — x,/10) — x. /20 = 200n 
This yields 
x =4,000/(2n+1). 

Working backwards, it is apparent that m=O at the end of the trip so that 
xo= 4,000 miles. The explorer can get 200 gallons of gasoline to the halfway point 
in an optimum way if he gets 400 gallons at a distance x,=4,000/3 miles before 
this point. This requires 600 gallons at a distance x,=4,000/5 miles before this 
cache. Continuing in this manner, the solution reduces to the following: 


A 
D 
: \ 
Za 


Problem Department 


(a) (b) (d) (e) 
(Start) 8 : 182.05 125.63 
179% 8% go09 7 169.23 184.62 
307713 163.64 181.82 
3637/1 155.56 177.78 
4444/, 142.86 171.43 
571°*/; 120.00 160.00 
800 66.67 133.33 
1333'/; 
4000 


we 


(a) Location in miles from preceding cache. 

(b) Number of forward trips made from this location, 

(c) Amount of gasoline in gallons established at this location. 

(d) Amount of gusoline deposited at the next location after each forward trip (except the last). 

(e) Amount of gasoline brought forward to the next location on the last forward trip from this cache. 


All forward trips are started with 200 gallons except for the eighth trip from 
the start which begins with 134.6 gallons. (All decimals are given to the nearest 
hundredth.) 

2615. Proposed by J. W. Lindsey, Amarillo, Texas. 
How many square miles of the earth’s surface can be seen from an airplane at an 
elevation of 10,000 feet? Take 4000 mi. as the radius of the earth. 
Solution by the proposer 
Since, in rt. APOB, PO is perpendicular to AB, we have r?= PO-OM = (a+r) 
whence OM =r? a+r. Then 
h=r—OM 
Then 
4000000000 / 21 
2-22, 


-10000,'5280 4000 


7- 10000 /5280-40002 . ‘ 
~ = 47,597 sq. mi. approximately. 


This problem was taken from Essentials of Solid Geometry, by David Eugene 
Smith. It is found on page 164, and is No. 3. 
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Solutions were also offered by Bernard Bjork, International Falls, Minn.; 
Julian Braun, Chicago, IIl.; Benjamin Greenberg, Fort Hamilton High School; 
Brother F. John, Philadelphia, Pa.; Grace Landis, Hayts Corner, N.Y.; C. N. 
Mills, Sioux Falls College, S. D.; Leslie V. Morris, Madison College, Texas; 
Samuel Nash, Lewiston, Maine; Sadie Peck, Detroit, Mich.; Bernard T. Plei- 
mann, Gardena, Calif.; W. R. Smith, Passe a Grille, Fla.; Philip Wahl, Hicks- 
ville, Ohio; and Willie E. Williams, Lufkin, Texas. 


2616. Proposed by James H. Means, Austin, Texas 


With few exceptions the ancient Egyptians had only unit fractions. (A unit 
fraction is a fraction with one as numerator and an integer as denominator.) 
Write 2/7 as a sum of a finite number of distinct, positive, unit fractions. 


Solution by C. N. Mills, Sioux Falls College, S. Dakota 


Let 
BC BR CR 
where 


For the fraction 2/7 A=2, B=7, and C=1. R=4. Hence 2/7=1/28+1/4. 

Any fraction may be expressed in unit fractions in more than one way. See 
Arithmetic for Teacher-training Classes, by Taylor-Mills, Henry Holt and Com 
pany, page 132 where unit fraction are discussed. 

Solutions were also offered by Julian Braun, Chicago, Ill.; Brother F. John, 
Philadelphia, Pa.; Bernard T. Pleimann, Gardena, Calif.; and C. W. Trigg, Los 
Angeles, Calif. 

STUDENT HONOR ROLL 

The Editor will be very happy to make special mention of classes, clubs, or 
individual students who offer solutions to problems submitted in this department. 
Teachers are urged to report to the Editor such solutions. 

Editor’s Note: For a time each student contributor will receive a copy of the 
magazine in which his name appears. 


The Student Honor Roll for this issue appears below. 
2614. Raymond Rodrique, Serra High School, Gardena, Calif. 
2615. Hannah Hardin, Serra High School, Gardena, Calif. 
2616. Paul F. Dole, Bishop Fallon High School, Kenmore, N.Y. 


PROBLEMS FOR SOLUTION 
2635. Proposed by Cecil B. Read, University of Wichita, Wichita, Kan. 

Given that a, 6, and ¢ are rational numbers, and that \ p/V4q is irrational, 
prove that as a+bv p+cv4q vanishes, then a=b=c=0 (p and q are rational 
while Vp and vq are irrational). 

2636. Proposed by Brother Norbert, Chicago, Ill. 


Prove that the ratio of the area of the triangle formed by the tangental points 
of the inscribed circle as vertices, and the original triangle is equal to twice the 
product of the sines of the half-angles of the original triangle. 


2637. Proposed by J. W. Lindsey, Amarillo, Texas. 
Solve for x. 


° 


Books and Teaching Aids Received 


10=0. 


2638. Proposed by Harry D. Rudemann, New York, N.Y. 


If the four faces of a tetrahedron have equal areas, then they are congruent 
and there are exactly five spheres tangent to the planes determined by the faces. 


2639. Proposed by Howard D. Grossman, New York, N.Y. 
Solve the following schoolboy platitudes: 

a) sin (x+y) =sin x+sin y. 

b) sin (x+y)=sin x+cos vy. 

2640. Proposed by John Nayler, Calgary, Alberta, Canada. 


One dise of 20 inches diameter and one of 10 inches diameter are cut from a 
30-inch diameter disc of plywood. What is the largest disc that can be cut from 
the remainder fo the plywood? 


Books and Teaching Aids Received 


Basic Concepts IN CHEMISTRY, by George W. Watt, The University of Texas. 
Cloth. Pages ix+538. 15X23 cm. 1958. McGraw-Hill Book Co., Inc., 330 W. 
42nd Street, New York 36, N.Y. Price $6.50. 


MINERALS, METALS AND Gems, by A. Hyatt Verrill. Cloth. Pages ix+293. 
1320.5 cm. 1958. Grosset and Dunlap, Inc., 1107 Broadway, New York 10, 


N. Y. Price $1.98. 


EssENTIAL Business MATHEMATICs, Third Edition, by Llewellyn R. Snyder, 
City College of San Francisco. Cloth. Pages x+470. 1958. McGraw-Hill Book 
Co., Inc., 330 W. 42nd Street, New York 36, N. Y. Price $5.50. 


PHysics AND MATHEMATICS IN ELECTRICAL COMMUNICATION, by James Owen 
Perrine. Cloth. 261 pages. 21.528 cm. 1958. John F. Rider Publisher, Inc., 116 
W. 14th St., New York 11, N. Y. Price $7.50. 


CoLLEGE Matuematics, by Kaj L. Nielsen. Paper. Pages xviii+302. 13X21 
cm. 1958. Barnes and Noble, Inc., 105 5th Ave., New York 3, N. Y. Price $1.95. 


BioLoGy For You, 4th Edition, by B. B. Vance and D. F. Miller. Cloth. Pages 
x+654. 1622.5 cm. 1958. J. B. Lippincott Company, 227 S. Sixth St., Phil- 
adelphia, Pa. 


TEACHING SCIENCE TO THE ORDINARY PupiL, by K. Laybourn, Chief Inspector 
of Schools, Bristol, England, and C. H. Bailey, Head of Science Department, Dids- 
bury Training College, Manchester, England. Cloth. 415 pages. 14X21 cm. 1958. 
Philosophical Library, Inc., 15 E. 40th St., New York 16, N. Y. Price $10.00. 


LABORATORY INTRODUCTION TO Puysics, by Walter G. Marburger and Charles 
W. Hoffman. Paper. 147 pages. 21X28 cm. 1955. McGraw-Hill Book Co., 
Inc., 330 W. 42nd Street, New York 36, N. Y. 


Sctence WorkBOOK, Grade 1, by Victor C. Smith. Paper. 62 pages. 21 X 28 cm. 
1957. J. B. Lippincott Company, 227 S. Sixth St., Philadelphia, Pa. 


ScrENCE WorkKBOOK, Grade 2, by Victor C. Smith. Paper. 62 pages. 21 X 28 cm. 
1957. J. B. Lippincott Company, 227 S. Sixth St., Philadelphia, Pa. 


Sctence WorkBook, Grade 3, by Victor C. Smith. Paper. 62 pages. 21 x 28 cm. 
1957. J. B. Lippincott Company, 227 S. Sixth St., Philadelphia, Pa. 
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SCIENCE, Grade 4, by Victor C. Smith. Paper. 94 pages. 21 X 28 cm. 1957. J. B. 
Lippincott Company, 227 S. Sixth St., Philadelphia, Pa. 


THE STRANGE Story OF OUR EaArtH, by A. Hyatt Verrill. Cloth. Pages xii 
+254. 1320.5 cm. 1952. Grosset and Dunlap, Inc., 1107 Broadway, New York 
10, N. Y. Price $1.98. 


Puysics FOR Our Times, 1958 Edition, by Walter G. Marburger and Charles 
W. Hoffman. Cloth. 602 pages. 1623.5 cm. 1958. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36, N. Y. 


BAsIC PRINCIPLES OF CHEMISTRY, by Eugene C. Winslow. Cloth. Pages v +284. 
15X23 cm. 1958. D. Van Nostrand Co., Inc., 120 Alexander Street, Princeton, 
N. J. Price $4.75. 


INTRODUCTION TO THE THEORY OF SETs, by Joseph Brauer, translated by 
Howard F. Fehr. Cloth. Pages viii+108. 1421 cm. 1958. Prentice-Hall, Inc., 
Englewood Cliffs, N. J. Price $4.25. 


QUALITATIVE ANALYsIs, by Therald Moeller, Professor of Chemistry, University 
of Illinois. Cloth. Pages x +550. 15X23 cm. 1958. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36, N. Y. Price $6.50. 


CHEMICAL CALCULATIONS, Third Edition, by Bernard Jaffe, Chairman of the 
Depariment of Physical Sciences, James Madison High School, Brooklyn, N. Y. 
Cloth. Pages xii+180. 1958. World Book Co., Inc., Yonkers-on-Hudson, N. Y. 


INTRODUCTORY PEANT- SCIENCE, Second Edition, by Henry T. Northen. Cloth. 
Pages xii +718. 15X23 cm. 1958. The Ronald Press Co., 15 E. 26th St., New York 
10, N. Y. Price $6.75. 


Puysics, by Henry Semat, Professor of Physics, The City College of New York, 
and Robert Katz, Professor of Physics, Kansas State College of Agriculture and 
Applied Science. Cloth. Pages vili+927. 15X23 cm. 1958. Rinehart and Co., 
Inc., New York, N. Y. Price $9.00. 


Vacuum TuBe Rectiriers, by Alexander Schure. Paper. Pages vii+69. 
1421.5 cm. 1958. John F. Rider Publisher, Inc., 116 W. 14th St., New York 
11, N. Y. Price $1.50. 


INDUSTRIAL Controt Crrcuits, by Sidney Platt. Paper. Pages v+194. 
1421.5 cm. 1958. John F. Rider Publisher, Inc., 116 W. 14th St., New York 
11, N. Y. Price $3.90. 


EARTH, MOON AND PLANETs, by Fred L. Whipple, Director of the Smithsonian 
Astrophysical Observatory. Cloth. Pages ix+293. 13.5X20.5 cm. 1958. Grosset 
and Dunlap, Inc., 1107 Broadway, New York 10, N. Y. Price $2.95. 


MATERIALS FOR TEACHING CONSERVATION AND REsouRCE-UsE, Produced by 
the National Association of Biology Teachers. Paper. 55 pages. 15X23 cm. 1958. 
Interstate Printers and Publishers, Inc., Danville, Illinois. Price $.35. 


Your CAREER OPPORTUNITIES IN PHARMACY, by Mary June Burton. Paper. 
31 pages. 14.521 cm. 1958. Charles Pfizer and Co., Inc., 630 Flushing Ave., 
Brooklyn 6, N. Y. Free. 


ELEMENTS OF MATHEMATICAL BroLocGy, by Alfred J. Lotka. Paper. Pages 
xxx+465. 13.5X21.5 cm. 1956. Dover Publications, Inc., 920 Broadway, New 
York 10, N. Y. Price $2.45. 


PRINCIPLES OF RESEARCH IN BIOLOGY AND MeEpictNne, by Dwight J. Ingle, 
Professor of Physiology, The Ben May Laboratory for Cancer Research, University 
of Chicago. Cloth. Pages ix+122. 2315 cm. 1958. J. B. Lippincott Co., East 
Washington Square, Philadelphia 5, Pa. Price $4.75. 
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Basic MaTHuematics, by H. S. Kaltenborn, Professor and Chairman of Depart- 
ment of Mathematics, Memphis State University; Samuel A. Anderson, Associate 
Professor ef Mathematics, Memphis State University; and Helen H. Kaltenborn, 
Instructor in Mathematics, Memphis State University. Cloth. Pages ix+392. 
14X20 cm. 1958. The Ronald Press Co., 15 E. 26th Street, New York 10, N. Y. 
Price $4.75. 


Puysics, volume 1, preliminary edition. By the Physical Science Study Com- 
mittee. Paper. Pages vii+148. 21.528 cm. 1957. Massachusetts Institute of 
Technology, Cambridge, Mass. 


Puysics, volume 2, preliminary edition. By the Physical Science Study Com- 
mittee. Paper. Pages vii+130. 21.5X28 cm. 1958. Massachusetts Institute of 
Technology, Cambridge, Mass. 


BioLtocy—A Basic Science, by Elwood D. Heiss, New Haven State Teachers 
College; and Richard H. Lape, Amherst Central High School, Snyder, New York. 
Cloth. Pages xi+648. 17X24 cm. 1958. D. Van Nostrand Co., Inc., 120 Alex- 
ander St., Princeton, N. J. Price $4.88. 


THE StorY OF ARCHAEOLOGY, by Agnes Allen. Cloth. 245 pages. 13X20 cm. 
1958. Philosophical Library, 15 FE. 40th Street, New York 16, N. Y. Price $4.75. 


INTERMEDIATE ALGEBRA FOR CoLLeGes, by Gordon Fuller, Professor of Mathe- 
matics, Texas Technological College. Cloth. Pages vii+258. 15X23 cm. 1958. D. 
Van Nostrand Co., Inc. 120 Alexander Street, Princeton, N. J. Price $3.90. 


A SHort History oF ANATOMY AND PHYSIOLOGY FROM THE GREEKS TO 
Harvey, by Charles Singer. Paper. Pages xii+209. 13.5 20.5 cm. 1957. Dover 
Publications, Inc., 920 Broadway, New York 10, N. Y. Price $1.75. 


ELECTRICITY AND MAGNETISM, by J. Myron Atkin and R. Will Burnett, 
University of Illinois. Paper. Pages v+58. 15X23 cm. 1958. Rinehart and Co., 
Inc., 232 Madison Ave., New York 16, N. Y. Price $1.00. 


ACCOUNTANCY A VOCATION AND PROFESSION, by A. J. Penz, University of 
Alabama. Paper. 44 pages. 15X23 cm. 1958. Bellman Publishing Co., P.O. Box 
172, Cambridge 38, Mass. Price $1.00. 


AGRICULTURE, by E. V. Walton and Jarrell D. Gray, A. and M. College of 
Texas. Paper. 32 pages. 15X23 cm. 1958. Bellman Publishing Co., P.O. Box 172, 
Cambridge 38, Mass. Price $1.00. 


THE Pouttry INpustry, by A. William Jasper, Cornell University. Paper. 36 
pages. 15X23 cm. 1958. Bellman Publishing Co., P.O. Box 172, Cambridge 38, 
Mass. Price $1.00. 


Rocks AND RAIN AND THE Rays OF THE Sun, by William Fox. Cloth. 90 pages. 
1520.5 cm. 1958. Henry Z. Walck, Inc., 101 Fifth Ave., New York 3, N. Y. 
Price $3.00. 


NucLEAR ENERGY, by Alexander Efron, Stuyvesant High School, New York. 
Paper. Pages viit+63. 1421.5 cm. 1958. John F. Rider Publisher, Inc., 116 W. 
14th St., New York 11, N. Y. Price $1.25. 


Mecnanics, by Alexander Efron, Stuyvesant High School, New York. Paper. 
Pages vii+112. 14X21.5 cm. 1958. John F. Rider Publisher, Inc., 116 W. 14th 
Street, New York 11, N. Y. Price $1.50. 


D-C Circuit Anatysis, Edited by Alexander Schure. Paper. Pages vii+69. 
1421.5 cm. 1958. John F. Rider Publisher, Inc., 116 W. 14th St., New York 
11, N. Y. Price $1.35. 
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THE GOLDEN NuMBER, by M. Borissavlievitch. Cloth. 91 pages. 13.5 18.5 
cm. 1958. Philosphical Library, Inc., 15 E. 40th St., New York 16, N. Y. Price 
$4.75. 


MAN AND NuMBER, by Donald Smeltzer, Formerly Lecturer in Education, 
King’s College, Newcastle Upon Tyne. Coth. Pages viiit-114. 1218.5 cm. 1958. 
Emerson Books, Inc., 251 W. 19th Street, New York, N. Y. Price $2.50. 


EDUCATION IN MATHEMATICS FOR THE SLOW LEARNER, by Mary Potter and 
Virgil Mallory. Paper. 36 pages. 15X23 cm. 1958. National Council of Teachers 
of Mathematics, 1201 16th Street, N. W., Washington 6, D. C. Price $.75. 


MATHEMATICS CLUBS IN H1GH SCHOOLS, edited by Walter H. Carnahan. Paper. 
32 pages. 15X23 cm. 1958. National Council of Teachers of Mathematics, 1201 
16th Street, N.W., Washington 6, D. C. Price $.75. 


How To Use Your Lrprary IN MATHEMATICS, by Allene Archer, Maryland 
State Teachers College, Towson, Md. Paper. 6 pages. 21.528 cm. 1958. National 
Council of Teachers of Mathematics, 1201 16th Street, N.W., Washington 6, 
D. C. Price $.40. 


WAVE PROPOGATION AND ANTENNAS, by George B. Welch, Professor of Physics, 
Northwestern University. Cloth. Pages viii+257. 15X23 cm. 1958. D. Van Nos- 
trand Co., Inc., 120 Alexander St., Princeton, N. J. Price $5.75. 


THE BEGINNING TEACHER, A Survey of New Teachers in the Public Schools, 
1956-57, by Ward S. Mason, Head, Teacher Personnel Statistics Unit, and Robert 
J. Dressel and Robert K. Bain, Survey Statisticians. Circular No. 510, Paper. 
Pages ix+56. 20X26 cm. 1958. U. S. Department of Health, Education and 
Welfare. U. S. Government Printing Office. Price $.40. 


UNDERSTANDING AND TEACHING ARITHEMETIC IN THE ELEMENTARY SCHOOL, 
by E. T. McSwain, School of Education, Northwestern University, and Ralph J. 
Cooke. Cloth. Pages ix+420. 14X21 cm. 1958. Henry Holt and Co., 383 Madison 
Avenue, New York 17, N. Y. Price $5.50. 


STATISTICAL ANALYsIs, Rev. Ed., by Allen L. Edwards, Professor of Psychology, 
University of Washington. Cloth. Pages xii+234. 1523 cm. 1958. Rinehart and 
Co., Inc., 232 Madison Ave., New York 16, N. Y. Price $4.00. 


WorKBOOK to accompany Revised Edition of Statistical Analysis, by Allen L. 
Edwards, Professor of Psychology, University of Washington. Paper. 21.5 X28 cm. 
76 pages. 1958. Rinehart and Co., Inc., 232 Madison Avenue, New York 16, 
N. Y. Price $1.25. 


Book Reviews 


FOUNDATIONS OF LiFE ScrtENCcE, by Mark Graubard, Professor of Natural 
Science, University of Minnesota. Cloth. Pages xii+627. 1523 cm. 1958. D. 
Van Nostrand Company, Inc., 120 Alexander Street, Princeton, New Jersey. 
Price $6.50. 


Designed for orientation of college students who do not major in science, this 
book does not make the usual division of biology into botany and zoology, but 
treats the various topics found in biology text, in the words of the author, “in 
a manner which cuts across the plant and animal kingdoms.” The author does 
this well, citing examples from both the plant and animal worlds when discussing 
such topics as the cell, cell division, surfaces, viruses, reproduction, and oxidation. 

In his preface the author evaluates fairly his own effort; “Subjects which might 
be basic to a student specializing in biology, such as comparative antomy and 
classification of the structures and types of animals and plants have been omitted. 


=, 
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On the other hand, greater stress has been laid on those topics which, as an 
educated reader of newspapers and magazines, the student is likely to meet in 
post-school life.” Ali in all, however, very little “basic” material has been omitted 
and the book could well serve even in a one semester introductory course for 
majors. 

An attempt to reduce terminology has been somewhat successful, but biological 
terminology is here to stay and, like other writers, the author finds it difficult 
many times to find the “simpler word.” 

Good bibliographies follow each chapter. The author might, however, have 
introduced the student to several magazines carrying biological articles instead 
of just one. After all, in post-school life, magazines make up the bulk of the stu- 
dent’s reading material. 

Among the nearly 250 photographs those of pig, chick, rabbit, and frog dis- 
sections are excellent. These will be of great value in a course which does not in- 
clude laboratory work. 

Leo C. VANDER BEEK 
Department of Biology 
Western Michigan University 
Kalamazoo, Michigan 


Tue Rise AND FALL oF YE District SCHOOL IN PLYMOUTH PLANTATION (1800—- 
1900), by William Gould Vinal, “Cap’n Bill,” Ph.D., Emeritus Professor of 
Nature Education, University of Massachusetts at Amherst. Cloth. Pages 144. 
21X28 cm. 1958. A Vinehall Publication, Norwell, Mass. Price $3.75 postpaid. 


This is a unique book. Only the author could have written it. Here is the 
purpose—the last sentence in the Dedication: ‘““May this pamphlet about the 
District School and individual freedom help educators understand individuals 


rather than subjects.” 

The book paints a true and vivid picture of the early schools of Massachusetts, 
and no doubt also of the early schools of many other parts of our country. The 
present generation should read it to learn the beginnings of our present day in- 
stitutions of elementary learning which cost hundreds of thousands of dollars 
and which replace the little log and frame, one-room schools built by our fathers 
from the native timber and wrought-iron nails. One wonders how it was possible 
for such schools to furnish the educational beginnings of such men as John 
Adams, Horace Mann, Daniel Webster and Chief Justice Cushing. 

Copies of Examination papers, of Addition of Troy Weight and of Time, of 
Copy Book pages, and of compositions show the type of work done, and other 
pages show items of accounts of work done and wages paid for building the one- 
room schools. These will startle students, teachers, and construction engineers of 
today. 

The discussion of the subjects taught and the methods used in these elementary 
schools will serve as an “eye-opener” to many teachers today. Our schools still 
have a long way to go to obtain perfection but much progress has been made in 
our short history. And this is all most interesting reading as put up by the author. 
Turn to the paragraphs on Geography for some of the facts, fancy, and foolish- 
ness then considered essential and true. Other subjects of study are equally in- 
teresting and fallacious. Many pages showing exact copies of work done and text 
book pages from the books in use indicate clearly the type of instruction. Two 
photographs of the pupils from the schools of the 1880’s point out some of the 
hardships the children had to encounter for a common school education along 
the New England coast: no school bus carried them dry and warm through the 
miles of snow and rain. No wonder that much absence was caused by colds and 
pneumonia. 

More such books should be produced or the real history of public education 
in America soon will be only rumor or entire fiction with little basis for actual 
conditions as they existed. 

GLEN W. WARNER 
Lakeville, Indiana 
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THe New Appiiep MATHEMATICS, FirrH Epition, by Sidney J. Lasley and 
Myrtle F. Mudd, Northeast Junior High School, Kansas City, Missouri. Cloth. 
457 pages. 1523 cm. 1957. Prentice-Hall, Inc., Englewood Cliffs, N. J. Price 
$3.48. 


The New Applied Mathematics is designed to acquaint the student with the 
basic skills and concepts generally considered to be essential to meet every day 
mathematical requirements. 

The amount of material presented is more than adequate for a one year course 
in general mathematics; hence, the teacher may handle a wide range of abilities 
by the selection of appropriate topics. Individual differences are also provided for 
by grading exercises into three levels of difficulty, and by offering optional ex- 
ercises. 

Provision is made for growth in mathematical vocabulary by the listing of 
terms at the beginning of the treatment of each major topic, as well as a Glossary 
of Terms in the Appendix. 

Class Inventory Tests are provided, together with follow-up Practice Exercises 
designed to give the student an opportunity to overcome weaknesses. There are 
also Check-Up Exercises, Review Exercises, and Achievement Tests. 

Most of the topics presented appear to have been chosen for their practical 
value to the student. Chapters I-V deal with basic mathematical skills, per- 
centage, and ratio and proportion. Chapter VI deals with the measurement of 
lines and angles. Chapters VII-XI deal with graphs, insurance, investments, 
consumer problems, and taxes. Chapters XII-XV deal with geometry that is 
intuitive in nature and include geometrical forms, mensuration, and construc- 
tion. Chapters XVI-XVIII deal with formulas, equations, and signed numbers 
which are the most usable topics of algebra. 

It is the opinion of the reviewer that this textbook should be considered by 
anyone interested in a book for use in a high-school course in general mathematics. 

J. Bryce Lockwoop 
Highland Park Junior College 
Highland Park, Michigan 


VAN NosTRAND’s SCIENTIFIC ENCYCLOPEDIA, third edition. Cloth. Pp. vi+ 1839. 
21.5X27.5 cm. 1958. D. Van Nostrand Co., Inc., 120 Alexander Street, 
Princeton, N. J. Price $30.00. 


Van Nostrand’s Scientific Encyclopedia, Third Edition is a one-volume scien- 
tific and engineering encyclopedia containing information related to the work of 
the professional scientist and engineer. One immediately asks several questions 
about a publication such as this one: 

1. Can such a single volume be sufficiently comprehensive (even with 1839 
pages) to cover adequately the fields of science and engineering? 

2. Is the material in the publication authentic and up-to-date? 

3. For what group of persons is it most likely to be useful? 

For a period of nearly four months the reviewer made extensive use of the 
encyclopedia in an effort to answer these questions. Such use involved the search- 
ing for data for classes in physical and biological science, checking information to 
be included in a textbook for physical science (in preparation), and finally in 
authenticating statements made in articles submitted for publication in ScHOOL 

.SCIENCE AND MATHEMATIcs. The reviewer believes that the questions posed 
‘above were answered as a result of these activities. 

‘The publication meets the criterion implied in the first question by its frugality 
of words and descriptions. The “meat” of science is covered without the “‘pota- 
toes.’’ Answers are concise and to the point. Not once did the reviewer find the 
publication inadequate for the purposes to which it was put. Obviously, every 
area and topic could have been extended with further valuable information. Yet, 
it is doubtful whether any other single volume could do better the job done by 
this volume, if as well. In addition, every topic for which a search was made was 
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found, together with the information the reviewer sought. Jn lolo, about 15,000 
“terms” are defined and explained. 

Since the reviewer is not an expert in all, or even a few, of the fields covered, 
face validity must be used to judge the authenticity of the information. The 
face validity is evidenced by the eminence and qualifications of the Contributing 
Editors listed in front and by the reputation of the publisher. The reviewer is 
willing to accept the authenticity of the information on these bases. The up-to- 
dateness is difficult to evaluate when so much information is included. However, 
when specific efforts were made to locate contemporary topics, such topics were 
always found with what seemed to be contemporary information. 

Finally, in determining its place of use, the reviewer is inclined to suggest that 
high-school, college and university students, as well as instructors, engineers, 
and technicians will find it useful. It is probably too advanced generally for stu- 
dents at the ninth-grade level or below. It is especially enhanced for the groups 
mentioned, however, because of excellent cross-referencing. 

The reviewer believes this is an excellent document for the groups mentioned. 
He intends to recommend its purchase for such groups whenever the opportunity 
arises. 

GeorGE G. MALLINSON 


CREATIVE SCIENCE SERIES, edited by Etta Schneider Ress. Includes the following 
four books: PLANETS, STARS AND SPACE, by Joseph Miles Chamberlain, Chief 
Astronomer, American Museum-Hayden Planetarium, and Thomas D. Nichol- 
son, Associate Astronomer, 223 pp. THE Eartu’s Story, by Gerald Ames and 
Rose Wyler, 222 pp. THe WAY OF THE WEATHER, by Jerome Spar, Depart- 
ment of Meteorology and Oceanography, New York University, 224 pp. Atoms, 
ENERGY AND MAcuINes, by Jack McCormick. The American Museum of 
Natural History, 224 pp. All cloth, 20.527 cm. 1957. Creative Educational 
Society, Inc., Mankato, Minn. 


Among the more frequent compiaints made about the teaching of elementary 
science concerns the emphasis on the biological sciences and neglect of the phys- 
ical sciences. It has been pointed out that teachers are ill-trained in physical 
sciences and textbooks tend to emphasize the biological areas. Hence, the ele- 
mentary child is claimed to be getting a diet of science not exactly to his liking, 
or consistent with modern scientific developments. As a result, there have been 
published in the past few years a number of “trade’”’ books covering areas of 
physical science for use in the elementary classroom. The number has been suf- 
ficiently great, and the quality of many sufliciently high, to raise questions as to 
whether more are needed. After examing the Creative Science Series the reviewer 
believes their publication was eminently justified. 

In general, it can be said that the major areas of physical science ordinarily 
considered to be part of elementary science from grades four to eight are covered 
in this series. The authors of the four publications are recognized in their fields 
as scholars and educators. The science topics are presented in an interesting 
manner and the illustrations are attractive. Further, the breadth of coverage 
is more than that of many publications designed for similar purposes. 

The reviewer used the books with several elementary-school children of dif- 
ferent grade levels. The reading level (as well as the interest level) seems to fall 
at the upper elementary level. The books are somewhat sophisticated for lower- 
elementary children, and relatively naive for the vast majority of high-school 
children, even those who are found in the typical class in ninth-grade general 
science. This latter comment should not be construed as meaning that the books 
“talk down to students.” They do not. They deal effectively with technical 
areas that appeal to present-day children. 

Classrooms and libraries at the levels indicated will do well to have the Creative 
Science Series available. It will be popular and useful. 

G. G. M. 


School Science and Mathematics 


FIRST INSTRUMENT MEASURES STAR DIAMETER 


The world’s first star-measuring instrument of its kind, an intensity inter- 
ferometer, is being set up by Sydney University at Narrabri, New South Wales, 
to measure the diameter of stars. 

The device consists of two mirrors, each 20 feet in diameter, weighing about 
five tons. These are mounted on wheels and move along rails. Each mirror will 
cost about $40,000. 

Movement of the mirrors in conjunction will enable scientists to work out 
mathematically the diameter of stars. 


Now Available 


HANDBOOK OF PRIVATE SCHOOLS 
1958 Ed.—i248 Pgs.—$i0 copy 


DIRECTORY FOR EXCEPTIONAL 
CHILDREN 


facilities for handicapped, 3rd. Ed.—$é 


GUIDE TO SUMMER CAMPS AND 
SUMMER SCHOOLS 


12th Ed.—$3.30, cloth; $2.20, paper 
TOYNBEE AND HISTORY, an evaluation, $5 


PORTER SARGENT, = educationai 
publisher, 45 years 1! beacon st., boston 


Right Up to Date! The REVISED EDITION of 


Bieckwoot HIGH SCHOOL PHYSICS 


Herron 

Kelly The Revised Edition of this popular book offers a sound, 
logically connected presentation of basic physics, plus an ex- 
panded and up-to-date treatment of electronics and nuclear 
physics that is unusually clear. A few of the new topics: The 
artificial satellites, atomic submarines, the latest jet engines, 


3-stage rockets, solar heaters, gas turbine engines. Hand- 
Sales Offices: 
New York 11 
Chicago 6 
Atlanta 3 Revised workbook and laboratory manual; teachers’ manual 
Dallas 1 and key. 
Columbus 16 
Palo Alto Please Ask for Descriptive Circular 492 


Toronto 7 


AND COMPANY 
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Books that meet the challenge of the modern 


mathematics program— 


Using Mathematics 7-8-9 


A reading level that enables all the students to learn mathe- 
matical skills. 
Problems that interest boys and girls, farm and city pupils. 
Henderson Color drawings and cartoons that provide motivation. 
and Self-teaching methods that help pupils to discover principles for 
Pingry themselves. 
Complete supplementary aids—Test Problems Workbooks 
(7-8-9); Teacher’s Editions (7-8); and Teacher’s Manuals for 
all three books. 


Algebra: Its Big Ideas and Basic 
Skills, Books I and Il, Second Edition 


Many problems to fix and apply skills; optional topics and 
problems for superior students 


Aiken, 
Henderson 
and 


Pingry 


Modern mathematics including symbol concepts, variable, scien- 
tific notation, and—in Book IIl—logic behind solving equations, 
function concepts, and topics from analytic geometry 


Supplementary aids, such as Tests and Teacher’s Keys and for 
Book I a Solutions Manual 


Principles of Mathematics “ioc 


For the 12th Grade advanced mathematics course. Includes advanced algebra, trigo- 
nometry, analytic geometry, the calculus, logic, the number system, groups, fields, 
sets, Boolean algebra, and statistics. 


New York 36 Chicago 46 McGRAW-HILL 


Dallas 2 San Francisco 4 B oo k Co m p a ny 
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“The 2 HOURS that SHOOK the 
MATHEMATICAL WORLD...” 


at the WORLD PREMIERE 
PUBLIC DEMONSTRATION 


KIDJEL 
RATIO 


of the Solution to the 2500 
YEARS OLD “3 IMPOSSI- 
BLES” in Greek Geometry with 


compass and straight-edge only! 


Prove it to. Yourself ! 
EASY ACCURATE FASCINATING 


1. Trisecting the Angle (the Trisection problem) 
2. Squaring the Circle (the Quadrature problem) 
3. Doubling the Cube (the Duplication problem) 


Hundreds of teachers, mathematicians, engineers, newspaper reporters, sci- 
entists, artists, students and parents jammed the Honolulu Y.W.C.A. on 
April 21, 1958 to witness this mile-stone in mathematical history! They were 
stunned as they saw the solutions and followed MAURICE KIDJEL on the 
black-board; with their own compass and straight-edge, stroke by stroke! 


© WHAT THEY SAY... “KIDJEL SOLVES IMPOSSIBLE PROBLEMS IN GEOMETRY .. .”’ 
Honolulu Star Bulletin . . . April 22, 1958 
USEFUL IN STIMULATING INTEREST IN MATHEMATICS.” 
Chairman of Math Dept., University of Hawaii . . . Star Bulletin . . . April 22, 1958 
Published by the 
HAWAII ART PUBLISHING COMPANY, LTD. 
Maurice Kidjel, President Kenneth W. K. Young, Vice-Pres. & Treasurer 
TEL. 774141 


TO: The KIDJEL RATIO ONE DOLLAR Per Copy! 
2055 Kapiolani Bivd., Honolulu 14, Hawaii, U.S.A. 
Dear Sir: 
copies of the KIDJEL solution to the “3 Impossible” Greek 
Geometry problems. Enclosed you will find $................... i 
PLEASE PRINT 
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JUST OUT... 
INTRODUCING MATHEMATICS 


By FLOYD F. HELTON 
Professor of Mathematics, Central College 


Here is a pre-tested text for freshman mathematics students who enter college 
with little or no mathematical background. This book meets the special problems 
of these students squarely and provides teachable material suited to their needs, 
interests, and capacities. It can be used for a terminal course for students who 
cannot cope with the standard level course in college algebra; or for a foundation 
course for students who will go on to more rigorous studies. There are no pre- 
requisites. 


The purpose of this unusual book is to develop in a careful, logical, and in- 
teresting manner the basic ideas and techniques of essential arithmetic, elements 
of algebra, and elements of geometry. Emphasis is on ideas of elementary mathe- 
matics, with enough manipulative routine to fix these ideas in practice. The book 
is rich in exercises, both as to number (nearly 3000) and variety. Many of these 
have evolved from experience in actually teaching the course. 1958. 396 pages. 
$5.75. 


Send today for your examination copy. 


JOHN WILEY & SONS, IMC. 440 Fourth Ave., New York 16, N.Y 


ADVERTISING PAYS 


When your ads are run regularly in SCHOOL SCIENCE and MATHEMATICS 
Reserve space and send copy for our next issue to 


SCHOOL SCIENCE AND MATHEMATICS Box 408, Oak Park, II. 
Ray C. Soliday, Bus. Mgr. 


ENTHUSIASTIC ENDORSEMENT HAS GREETED 
THE PUBLICATION OF ... 


SCIENCE  (WoORKBOOKs) 
by SMITH ¢ GRADES 1-6 textbooks 


“SCIENCE is very appealing to the child and also the teacher. It fosters 
the intellectual skills and abilities to scientific thinking: helps the child 
to observe accurately. The workbooks help the child to perceive like- 
nesses and differences.” This text-workbook program incorporates ac- 
tivities, experiments, and science principles at each grade level. Separate 
Teacher’s Editions. 


]. B. LIPPINCOTT COMPANY 
Chicago Philadelphia Atlanta Dallas © Toronto _| 
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MORE EFFECTIVE 
INSTRUCTION OF PHYSICS . . . 
GREATER STUDENT INTEREST 


BASIC PHYSICS 


by Dr. Alexander Efron, Stuyvesant High School, New York City 


At last, the very physics text that you have always wanted, the one that you have always felt 
the need for .. . the one that means more effective instruction, better students. 

Ww ritten by Dr. Alexander Efron, dedicated educator with more than 25 years of teaching ex- 
perience. Basic Physics is a new, thoroughly modern text with a new teaching approach offering 
an enriched course in intermediate physics for high school and junior college students. Designed 
to make instruction more effective, and at the same time, motivate student interests. Basic 
Physics is comprehensive, up-to-the-minute, technically accurate and is supported by carefully 
prepared detailed illustrations that enhance the text. 

These thoroughly readable text books comprise a psychologically organized course in inter- 
mediate physics using the “spiral” approach. Volume 1 offers an over-all view of most of the 
simpler material of the standard course. Volume 2 covers more difficult topics as well as a 
“deeper” and a more analytical look at those topics which have been previously presented in a 
purely descriptive and empirical fashion. This two volume work (single binding) constitutes an 
integrated year’s course, the study of which fully satisfies the requirements of the college board 
as well as all local, regional and state sylibi. 


SCHOOLS WITH THE HIGHEST STANDARDS OF PHYSICS INSTRUCTION 
HAVE ADOPTED BASIC PHYSICS—HERE ARE A FEW: 


Madera Union High School, Madera, California 5 Michigan Lutheran Seminary, Saginaw, Michigan 
Elkhart High Schoo! iL, Elkhart, Indiana @ Fulton High School, Fulton, New York 
Fieldston School, Riverdale, New York @ A. B. Davis High School, Mt. Vernon, New York 


School District of Bethlehem, Pennsylvania 

School District of Webster Grove, issouri 

San Leandro Unified School District, San Leandro, 
California 

Midland School, Los Olivos, California 

Blanche Ely High School, Pompano Beach, Florida 
Monmouth High School, Monmouth, Illinois 
West High School, Rockford, Illinois 

Community High School, West Chicago, Illinois 


@ New York Trade School, New York City 

@ Stuyvesant High School, New York City 

@ Central High School, Syracuse, New York 

@ Cleveland Heights City School District, Cleveland 
Heights, Ohio 

@ Urbana High School, Urbana, Ohio 

@ Milford High School, Milford, Connecticut 

@ St. Mary’s Hall, San Antonio, Texas 

@ Palm Beach Junior College, Lake Worth, Fla. 


Ames Communit School District, Ames, lowa - 
Friends School, Baltimore Maryland @ Sacred Heart Seminary, Oneida, Wisc. 


Braintree High School, Braintree, Massachusetts @ Warren City School District, Warren, Ohio _ 
Mendon High School, Mendon, Massachusetts @ Peekskill Military Academy, Peekskill, N.Y. 
Roxbury Latin School, Roxbury, Massachusetts @ Adams Consolidated School, Adams, Minn. 


#195, 2 vols. in single cloth binding, 724 pps., 800 illustrations, $7.60 list 


ARITHMETIC FOR ENGINEERS (5th Ed. Revised) by Charles B. Clapham. 


An outstanding text on practical, elementary mathematics for shop machinists, shop mechanic 
trainees, tool and die maker trainees, mechanical engineering students at the industrial level, 
mechanical drafting trainees . . . and all others who want to learn the elementary mathematics. 
Written for use in schools or home study and industrial upgrading. 
Here’s what a leading educational magazine says about this book! 

It is all there. It is clear, concise, 4 to follow, and remarkably understandable. Yes, this is true 
about Clapham’s Arithmetic for Engineers. The whole field of practical mathematics is explained in such a 
manner that any student wishing to review his knowledge of mathematics may do so easily and without much 
lost motion. 
The book was not designed as a textbook for a beginner in the field of mathematics. It was designed as a book 
to be used for a review of all the mathematics that is needed by a student cars his study of engineering. 
It is a book that should be introduced to all mathematics majors in high sc and should be on the “4 
shelf of every student going into the field of engineering. Teachers of mathematics will find it valuable as a 
reference.” 
More than 390 numerical examples of solutions fully explained. More than 1,950 problem exercises, with 
answers. Cloth Bound. 558 pp. 512” x 812”, illus. 
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SELECTED EXPERIMENTS IN PHYSICS 


(FIRST SERIES) 


1—TYNDALL'S APPARATUS 


For demonstrating the forces generated by thermal 
contraction. 


The apparatus includes a steel bar with one end 
supported by a cross-bolt on two edges of a steel 
frame. The other end of the steel bar is tightened 
by a wing nut to compensate for thermal elonga- 
tion of the bar. After cooling, the steel bar con- 
tracts and snaps the cross-bolt into two pieces. 
Cat. No. 38116 Tyndall's apparatus $17.20 
with 10 spare bolts 
38117 10 spare bolts 2.35 


2—RADIATION SCREEN 


This is a large metal disc having a polished me- 
tallic front surface with a black letter L in the 
center. The back of the disc is coated with thermo- 
chrome paint which changes color with increase 
of temperature. When the polished surface is ex- 
posed to heat radiation at a short distance, the 
black letter absorbs more radiation and becomes 
hotter than the polished surface which reflects 
radiation. On the back, or painted surface of the 
disc, observers will see a brown contour of the 
letter L which will disappear after removal of 
the radiation source. (Bunsen burner). 

Cat. No. 38948 Radiation screen $6.75 


30011 Square foot for above 3.00 


3—DEMONSTRATION THERMOMETER 


This is a glass thermometer, 20” long and 1” in 
dia. having a colored scale and large numbers 
used for demonstration of experiments in heat in 
a large class-room. Students in the farthest corner 
of a class-room are able to read and follow 
changes in temperature during the experiment per- 
formed by the teacher. 

Range: —-50° C +4160° C 

Cat. No. 38241 Large demonstration thermometer $7.50 


J. KLINGER SCIENTIFIC APPARATUS 


82-87 160TH STREET, JAMAICA 32, N.Y. 
TELEPHONE OLYMPIA 7-0335 
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NEW! Portable Propane 


BUNSEN BURNER 


by TURNER 


When you are 

beyond the ‘“‘gas 

mains” or away from 

piped gas connections that’s 

where the TURNER 

for Com- does the job. For schools 
plete details not equipped with 
on this unique, gas, for field work 
new portable or lab tests on loca- 
Bunsen Burner tion or any occasion 
. one of many where fast, portable 
products you heat is needed, you 
should have in your can have it with a 
lab TURNER, Uses 
‘ instant lighting, 

THE TURNER clean burning 


BRASS WORKS Propane Fuel 
in disposable 


Sycamore, Illinois tank. Extra | 


Established 1871 attachments 
available 


for all lab | 


work, 


APTITUDE AND 
ACHIEVEMENT TESTS 


for 
SCIENCE AND 
MATHEMATICS 


General General 
Science Mathematics 


Biology Arithmetic 
Chemistry Algebra 
Physics Geometry 


Standardized—Quick-Scoring 


Write for catalog and prices 


BUREAU OF EDUCATIONAL RESEARCH 
AND SERVICE 


EXTENSION DIVISION, STATE UNIVERSITY 
OF IOWA, IOWA CITY 


ences in student ability. 


Evanston, Illinois 


Moots all students’ learning noods 
The Row-Peterson Algebra Program 
Book 1 and Book 2 


Here is a program that uses the language of the student in teaching 
the language of algebra. It relates problem materials directly to the 
student’s own activities and provides specially developed graphic aids 
to help him visualize algebraic processes. In each book there are chal- 


lenging review, maintenance, and testing activities geared to differ- 


Row, Peterson and Company 


White Plains, New York 
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A modern, challenging 


presentation of 


The STRUCTURE 
of ARITHMETIC and ALGEBRA 


By MAY HICKEY MARIA, Assistant Professor of Mathematics, Brooklyn 
College. This book serves as an elementary axiomatic development of the real 
number system. Its aim is to make available to the liberal arts student and to the 
teacher of introductory mathematics the fundamental concepts that underlie the 
structure of algebra and arithmetic. For this purpose it adopts an unsophisticated 
approach to the general methods of mathematics and at a leisurely pace develops 
the main properties of real numbers as logical consequences of a system of funda- 
mental assumptions. In this way it meets the urgent needs of teachers of mathe- 
matics who wish to imbue students with appreciation and respect for the place of 
mathematics in education and in culture. 


These features set off the book from any other in the field . . . 


@ From the beginning it adopts an abstract viewpoint toward the totality of real 
numbers as logical entities 


@ It selects an extensive set of axioms for characterizing the real numbers 
@ It uses an unsophisticated method of proof throughout 


@ The text employs an alphabetical code of references, based on abbreviations 
of descriptive names given to the axioms, definitions, and theorems 


@ Frequent exercises have been inserted to help the student fix or clarify a newly 
introduced idea or for the purpose of organized review 


@ It develops a complete well-ordered field theory of real numbers at the ele- 
mentary level entirely without using the terminology of modern abstract algebra 


Throughout the text, the author has followed a consistent procedure in con- 
structing proofs in order that by repetitive application of the method the student 
can learn to apply it effectively for himself. Because the book is written for the 
beginner, inexperienced in algebraic proof, Dr. Maria has spared no effort to 
make clear what is to be proved and how a proof will be made, even to show that 
the proof is complete. 


Coming in November, 1958. Approx. 326 pages. Prob. $6.75 


Reserve your examination copy now. 
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